Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



/ /.'^:> 



FIRST ANNUAL BBPOBT 



^rz2-^ 



or THS 



GEOLOGICAL SURVEY 



or THE 



STATE OF NEW JERSEY, 



FOE THE YEAR 1864. 



NEW BRUNSWICK: 

PBINTED AT THE FBEDONIAN OFFICE. 

1866. 



«. «■ 



•■.1' :•-•:■??' .« . r//^ t>v,rj 



f ■ * 



t 



SUPERINTENDENT'S REPORT. 



To his Excellency^ Hodman M, Priee^ Governor of the State of New Jersey : 
Sir : — Having been honored by you. with the charge of 
superintending the geological survey of this State, I beg leave 
herewith to submit the following reports, for the consideration 
of the Legislature, of the progress of the survey for the past 
year. 

These reports embrace, generally, an account of the plan 
which has been adopted in prosecuting the work, and some of 
the results which have an important economical application to 
agriculture, mining, Ac, it being deemed advisable, at this early 
period, to abstain from any details or theoretical considera- 
tions, leaving them to their more appropriate place in the final 
minute and systematic report. 



GENERAL REMARKS. 



The object of the survey is to lay before the people of this 
State as much practical and available information as possible, 
respecting its natural resources and advantages. 

The investigations necessary to the accomplishment of this 
object^ are embraced under the following heads : 

1. To determine the different varieties of rocks, and their 
relative position. 



2. Their thickness and geographical range. 
8. Their mineral and palaeontological contents. 

4. Their lithological and chemical character. 

5. Their application to agriculture, mining, architecture, &c, 

6. Their topographical features. 

. The discovery of valuable mineral substances ; the establish- 
ment of principles which will serve as unerring guides to their 
discovery and (^te^t ; and the utter UBelcBsnesB. of .searching 
for them, feicept'm 'particular geological formations ; the deri- 
vation, composition and character of soils ; their means of im- 
provement and adaptation to particular plants; the plotting 
and construction of public works, such as railroads, canals, 
&c. ; architecture ; great internal improvements ; determining 
the availability of water courses ; establishing the most econo- 
mical plans for draihage — thus rendering unhealthy districts, 
healtby and unproductive lands fertile ; mining ; and almost 
every branch of the arts and manufactures are included in the 
abov6 inviefirtigations. 

In order to arrive at the most reliable and thorough re* 
fiultife, demanded by Buch investigations, researches in the fol- 
lowing departments of practical science are required : 

TopoglMiphical Engineering. 

Geology. 

Palaeontology. 

Chemistry and Mineralogy. 



TOPOGRAPHICAL ENGINEERING. 

Topographical and Geographical Maps — Sections, 

The topographical or physical features of a country depend 
on its geological formations. Wherever there is a change in 
llie uiiderlyibg itxjks, there is a corresponding change on the 
surface, indicating the extent and limits of each formation, and* 
serving as guides to the explorer. The varied aspect of a 
country, its mountain scenery, hills and dales, plains, watef-' 



&IIs and courses, all depend, to a greater or less extent^ on 
the change from one formation of rock to another. In making 
a geological examination of a country, one of the first objects to 
be accomplished is to represent, on a topographical map, the 
precise locations and boundaries of the different formations of 
rocks ; also to draw vertical and horizontal sections and profiles 
of the surface configurations, which will show the order of 
superposition of the strata and layers of rocks, and their thick- 
ness. Hence the importance, in all minute and detailed geo- 
logical investigations, of an accurate representation of the topo- 
graphical features of a country. Without this it is totally im- 
possible to describe its orographical structure. 

It is to be regretted that, of the many geological surveys 
of the different States of the Union, none have been preceded 
by an accurate topographical map. England, France, and 
some countries of the Continent, understanding its importance, 
have conducted their geological surveys on a proper basis, and 
thus furnished to the world that minuteness and accuracy of 
geological representation and description nowhere to be 
found in this country. 

GEOLOGY. 

The term rock, in geological language, not only japplies to 
the hard, solid portion of the earth's crust, but also to the soft 
and loose materials, such as beds of sand, clay, peat, marl, and 
soil. They do not occur in a confused and irregular manner, 
but have a systematic order of arrangement, by which they 
may be classified into groups depending on their origin, rela- 
tive age, and general characters. 

The most general classification is that which refers to their 
origin, and which divides them into three principal daises — 
igneous, aqueous, and metamorphic. 

■Igneous Bocks. — The igneous rocks are those which have 
been formed by the action of heat in the central portion of the 
earth, and ejected to the sur&ce in a molten state. On cool- 
ing> they amume a crystalline aspect^ and are generally com- 
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pos^d of one or more of the following simple minerals : — ^feld- 
spar, quartz, hornblende, and mica. Thej occur in yeins, 
dikes, great irregular masses traversed by joints and divisional 
planes, constituting mountains, ridges, &c. 

Aqueous Boceis. — ^The aqueous rocks are those which 
have been formed by the agency of water, from the disinte- 
grated particles of other rocks transported by currents, and de- 
posited as sediment, in the form of strata, beds, layers, laminae, 
&c. They very often contain organic remains of plants and 
animals. 

Metamorphic Rocits. — The metamorphio rocks are those 
which have been formed by aqueous agencies, and subse- 
quently so much altered in their texture by the action of heat, 
as to resemble igneous rocks. They contain no visible organic 
remains. 

The above is a very general classification of rocks, de- 
rived from their origin. They are subdivided into groups 
called systems, according to their relative age. It is to be re- 
gretted that much confusion prevails in regard to their nomen- 
clature. 

Every country, and almost every geologist, has a particu- 
lar system of names, derived either from characteristic fossils, 
localities, or some lithological peculiarity of the rocks. Those 
most generally used and understood in this country, are the 
nomenclature of the English geologists, and that proposed by 
the geologists of the New York survey. The former is chiefly 
derived from localities in Great Britain, the latter from locali- 
ties in New York where particular groups of rocks are well, 
developed. As this was the first attempt at a complete classi- 
fication of the rocks of this country, it has been generally 
adopted in different States of the Union, and undoubtedly will 
remain as a standard of comparison. Geological investigation 
arranges and classifies the rocks, represents their extent, thick- 
ness, and order of arrangement, by means of sections, profiles, 
&c. ; points out and describes the valuable mineral deposits of 
each formation, and the manner in which they may be worked 
and applied to various economical purposes. But in order to 



aooomplish this most saocessfuUy, it must call to its aid palfc- 
ontologj, mineralog7i and chemistry. 

It is by means of the minerals, and organic remains, that 
the geologist is enabled to determine the varieties of rocks, 
and their relatiye ages— one of the most important considera- 
tions in a practical or economical view, for it is only in partic- 
ular formations, and of a particular relative age, that valuable 
mineral deposits occur. For example, in connection with the 
igneous and metamorphio rocks (azoic), as granite, trap, gneiss, 
chloritic, talcose, and hornblende slates, beds of quartz and 
saccharoidal marbles, or white crystalline limestone, occur the 
principal metalliferous deposits, as gold, silver, copper, iron, 
zinc, &a It is in connection with the aqueous rocks of a cer- 
tain relative age, that occur the great coal deposits, &c. The 
former are determined by Cheir lithological character, the lat- 
ter by their organic remains. 

PAL-«0NT0L0aT, 

(OBOAinO BSKAUIB OF AMIMALS AMD FLAHTS.) 

Its Importance and Bslation to Geology, 

Palaeontology is the science which treats of fossil remains. 
It has been satisfactorily proved by geological and palseonto- 
logical research, that at different periods of time the crust of 
the earth has undergone numerous and various changes ; that 
at one time it was inhabited by no living being ; that the wa- 
ters of the ocean covered its sur&oe ; that at a certain period 
animals and plants sprang into existence, and after living 
through a few generations died, leaving their remains entombed 
in the sedimentary deposits of the ocean's bed. Starting from 
this point, as we ascend in the scale of animal and vegetable 
existence, we find new tribes of animals and plants success- 
ively appearing and disappearing, generation ssucceeding gen- 
erations, until finally man and his associates, the most per- 
fect of them all, crown the era of animal existence. Some 
thbes and Bpedes have lived through long and saooessive peri- 
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ods of thoussuids of years, others licir oomparalivelj bcU i^ 
short period. It is often asked during what length of \m^ 
have all of these snccessive changes taken place. But the 
geologist can compute time only by cconparison. That it must 
have been inconceivably great, no one who studies the: vast 
sedimentary deposits in which these remains are found b^ora 
man appears upon the Burfaoe, and t;hen compares the time 
which was necessarily required in forming these deposits with 
the time during which that portion of the earth's i^ust was 
deposited in which the remains and works of man are founds 
will fail to conclude that it is impossible to form an adequate 
idea of its long duration. 

Having perfected and regulated the order of succession in 
which these changes have taken place, the geologist, com*^ 
mencing with the oldest aqueous r^ks, reads the condition of 
the earth at that period, the state of the atmosphere and itsi 
temperature, the changes which took place by aqueous and 
volcanic agencies, and tUen^ conun^ as it were to a chapter of 
more modern history, he reads of another period ; and thus, 
turning page afVer- pag<e, examines suocessively the changes 
which have marked the earth's history during a lapse of mil- 
lions of years. 

So regularly hfive th^e eha^geaf occurred over the whole 
surface of the earth, that the nature of the organic remmiis is 
sufficient to determine the general character of the roeks^ and 
the period at which they were^ formed. 

Perhaps it may not be out of place here to remark^ foirlhe 
iufcnination of many with whom I have conversed in different; 
parts of the State during the past year, and who entertained 
an idea that the principal ol:yect in collecting fossils, or oiganie 
remains, was merely the formation of cabinets of curiosities at 
the State capitol, and at the various county seats, at a largr ex- 
pendijl^ure of the public money, that the organio remains^ found 
in the rocks constitute the basis of economical geology^ It is: 
to them that many of the valuable discoveries in the aqueous 
rocks are due. The researches of Messrs. Conrad and Hall| 
ha,ve been the n>eans of plaeing the geology of this countiy on 



its proper basia Had it not been for the fossilsi or remains 
of plants and animals that were found in the aqueous rocks of 
the State of New York, the geologists of the survey of that 
State would not have been able to determine the non-existence 
of coal in that region, which has been the means of prevent- 
ing a useless expenditure of thousands of dollars, in searching 
for that material. It was by means of organic remains that 
the extent and boundaries of the salt-bearing rocks of that 
State have been ascertained and accurately defined. It is by 
means of the occurrence of particular fossils in the marl forma- 
tions of this State, that the researches of the past year have 
proved the existence of three distinct beds, and determined 
accurately the extent and thickness of each of them — a matter 
of great importance to the land-holders of that section of the 
State. It is evident^, then, that to attempt to describe the geo- 
logical fixtures of a country, and particularly their economical 
importance, without considering their organic remains, would 
be throwing aside the grand principles upon which the science 
is founded. 

« 

GHEHISTRT AND inNERALOQY. 

In the preceding paragraphs we have referred to the dif- 
ferent formations of rocks which compose the crust of the 
earth, and the various changes which from time to time they 
have undergone, as well as the great lapse of years during 
which these changes have taken place. It is one of the first 
}»inciples of Natural Philosophy that no change can take place 
in nature, which cannot be referred to some cause, some active 
force, as the agency. This fact is satis&ctorily demonstrated 
on every hand in the world around us. Whether we consider 
those mighty and wonderful changes in the earth, or the more 
insignificant changes which take place in the merest atom upon 
its surface, every where the same law holds good 

At this stage, then, of geological investigation, after hav- 
ing examined the varied results of a series of changes that 
have been going on for myriads of yearS| it becomes us to ex* 
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amine into the causes of these changes, and chemistry reveals 
to us the laws by which they are governed. It has been said 
by Bischof,* the celebrated chemical geologist, that our earth, 
as &r as we know it, is a great chemical laboratory, in which 
since the period of its creation uninterrupted chemical pro- 
cesses have been in operation, and will continue so long as it 
describes its course around the sun. The soil, the atmosphere, 
animals, and plants, are constantly undergoing changes; and 
each performs its part in the great and uninterrupted circle of 
transmutations. 

Bocks are composed of one or more distinct substances 
called simple minerals, such as quartz (silica), feldspar, mica^ 
hornblende, carbonate of lime, talc, oxide of iron, &c ThesQ 
simple minerals are composed of elementary substances, such » 
as oxygen, hydrogen, carbon, silicium, aluminum, potassium, 
sodium, calcium, &c., which uniting together in twos form bi- 
nary compounds ; and it is in this latter state that they occur 
in minerals. 

The most common binary compounds are silica, composed 
of oxygen and silicium; alumina, of oxygen and aluminum; 
lime, of oxygen and calcium ; potash, of oxygen and potas- 
sium, &c. 

Bocks are sometimes classified according to the predomi- 
nance of some one of the above binary compounds — as a sili- 
cious or arenaceous rock, one in which quartz predominates; 
an argillaceous rock, one in which alumina or clay predomi- 
nates ; a calcareous rock, one of which lime is the principal 
constituent; and a carbonaceous rock, one in which carbon 
prevails. 

Almost all the changes that take place in the rocks and 
materials, organic or inorganic, which constitute the crust of 
the earth, or grow upon its sor&ce^ have their origin in the 
transformations of the simple elementary bodies. Having a 
knowledge of the laws by which these transformations are 
governed, we are able to apply them to the various useful 
purposes of life. 

• BiMdiorf GeoIogU— (IntrodoBticNL) 
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It is in consequence of such transformations that soils are 
formed of the djAnis of rocks, from which plants receive their 
sustenance ; consequently the chemical character of soils par- 
takes more or less of that of the rocks from which they are 
derived. There are other causes too, which, tend to modify 
the composition of soils in particular localities, as the occur- 
rence of drift, disintegration of bowlders, presence of organic 
matter, &c. When all of these circumstances are taken into 
consideration, the general properties of soils are known without 
subjecting them to minute chemical examinations. The de- 
composition and disintegration of rocks by chemical agencies 
is a subject of great importance in rural economy, and one 
which should receive careful investigation. It has an im- 
portant practical application in a variety of ways. It teaches 
the distinctive properties of the soil, to what kind of vegeta- 
tion it is adapted, and how it may be improved either by cul- 
tivation, or by the addition of foreign substances as fertilizers. 
It is by investigating the laws of nature in her varied chemi- 
cal and mechanical changes, that we are enabled to imitate 
them in the practical pursuits of life, and make them subser- 
vient to our happiness and prosperity. 



RESULTS or SCIENTIFIC IKVESTIGATION IN THE STATE AT 
THE CX)MMENCEMENT OE THE SURVEY. 

Upon receiving my commission as superintendent of the 
survey, I proceeded immediately to ascertain what reliable 
information respecting the topography and geology of the 
State previous researches had already laid before the people. 
My principal object was to ascertain if there existed any cor- 
rect maps, or reliable surveys, which might serve as a proper 
basis for delineating accurately the geological features of the 
State. The diflferent editions of the State map, the county 
maps, and several local surveys were examined. None of 
them were found to be suflSciently correct, or to furnish the 
necessary data from which such a map could be compiled as 



the objects of the survey, in compliance with the law, demand. 
Some of the resiults of my researches were as follows : 

The first complete map of the State was compiled by 
Thomas Qordon, from various local, surveys, together with 
some original surveys procured by an act of the Legislature^ 
passed November twenty-eighth, eighteen hundred and twenty- 
two, authorizing a loan to Thomas Gordon of one thousand 
dollars, to enable him to obtain additional surveys for the 
purpose of making a State map. This map, known as Gor- 
don's map, was completed and published in the year eighteen 
hundred and twenty-eight. During the same year, upon the 
sixth of March, a resolution was jpasscd by the Legislature, 
authorizing the Governor to subscribe for one hundred and 
twenty-five copies. On the fourteenth of February, eighteen 
hundred and thirty-one, the Legislature passed an act autho- 
rizing the treasurer to cancel Gordon's bond, and the Governor 
to take one hundred and twenty-five additional copies at one 
thousand dollars. 

A second edition of the. State map was revised, corrected, 
and improved, by Eobert E. Horner, by a resolution of the 
Legislature, appropriating one thousand dollars, passed Feb- 
ruary twenty-fifth, eighteen hundred and forty-seven. This 
is the last and most reliable edition of the State map. Every 
other map, made since the publication of this edition, has 
been compiled therefrom; and the manner in which this was 
made was sufficient to satisfy me of its want of accuracy, and 
of its insufficiency as a basis for the geological purposes of the 
survey. Subsequent examinations and field researches have 
verified my suppositions, as will be seen by referring to the 
annexed report of Mr. Yiele, the State Topographical engi- 
neer. 

In the year eighteen hundred and thirty-five, the Legislature 
passed an act authorizing a geological and mineralogical sur- 
vey of the State, with an appropriatbn of one thousand dol- 
lars. This survey was conducted under the superintendence 
of Professor Henry D. Bogers, and the first report of it was 
made during the jfollowing year. March tenth, of the same 
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year, a farther appropriation of two thousand dollars was made. 
March seventeenth, eighteen hundred and thirty-seven, two 
thousand dollars more were appropriated ; and on the twenty- 
seventh of February, eighteen hundred and thirty-eight, two 
thousand copies of a final report were ordered to be published 
at eighty-seven cents each. This report, containing three 
htmdred and one pages, together with a geological map, was 
published in eighteen hundred and forty, and embraces a gen- 
eral outline of the geological formations of the State, with 
analyses of some of the rocks, greensand, and fresh water 
inarls and calcareous tufas, also some general observations on 
their application to agriculture and the arts. 

The survey of Professor Rogers was as minute and detailed 
as the circumstances and the early day of geological science 
would allow ; and when we take into consideration the meagre 
means placed at his disposal, and the short space of time al- 
lotted for the accomplishment of the work, we can do no less 
than say, that the outlines of the different formations were ac- 
curately defined, and a vast amount of useful information re- 
specting the natural resources of the State presented, resulting 
in great public benefit, and had the people more generally 
availed themselves of it, would have been of still greater bene- 
fit to them in their agricultural, architectural, and many other 
pursuits of life. 

Previous to the survey of Professor Rogers, local examina- 
tions to some extent had been made chiefly in the mineral re- 
gions of the northern part of the State, and in the marls of the 
southern section. Among those who took the most active 
part in the researches at that time, were Dr. Samuel Fowler, 
of Franklin, Sussex County, who published several articles in 
Silliman's Journal, on the mineralogy and geology of Sussex 
County ; Prof. ISTutall, Messrs. Vanuxem, Keating, and others, 
who, from time to time, contributed papers to Silliman's Jour- 
nal, and the Journal of the Academy of Natural Sciences, of 
Philadelphia. Dr. Morton and Mr. T. A. Conrad, of Philadel- 
phia, had y&j thoroughly examined and described the fossils 
of fhe dotoiflieni teotioti of the State. The published results of 
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these labors are among the most valuable contributions to sci- 
ence that this country has afforded, and will stand as monu- 
ments to the high scientific attainments and indefatigable in- 
dustry of their authors. 

During the past three or four years, many detailed local ex- 
aminations have been made in the mineral regions of the State 
by eminent scientific men, which have resulted in very valua- 
ble discoveries of new minerals and natural fertilizers. But as 
the investigations have been made solely for the advancemei^t 
of private interests, the people at large have been but little 
benefited thereby, and indeed have frequently parted with 
valuable property in mineral districts for a trifling considera- 
tion ; things which would not have occurred had ihey been 
possessed of such reliable information as a detailed geological 
survey would have afforded. 

At the time of the last geological survey, very little atten- 
tion was paid to the importance of the application of chemical 
and geological researches to agriculture. The State was com- 
paratively thinly settled, and the average quantity of rich vir- 
gin lands being very great in proportion to the inhabitants, its 
necessity and value were not so apparent as at the present 
time, when a constant tide of immigration is densely populating 
its territory, and the once rich lands are becoming impover- 
ished by an exhausting system of tillage. 



KIKSBAIi BODS, HAZEL WITCHES, FOOL's G0LD| 8SABCHIKa FOB 

GOLD. 

The frequent applications that have been made to me for 
the loan of divining or mineral rods, either for the purpose of 
discovering the hidden treasures that lie concealed beneath the 
surface of the earth, or for reaching some vein of gold, silver, 
or copper, of which a traditionary account has been handed 
down from generation to generation, or for exploring the spot 
where a flash of light Ixas been seen, or an explosion heard — 
which by many are believed to be in&Uible signs of the oc- 
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carrenoe of minerals ; and the experiments wlxich I have wit- 
nessed of the use of the hazel witch, for the purpose of locat- 
ing wells where the water runs nearest to the surface, suggest 
the propriety of making some remarks by way of caution to 
thoee who believe in the efficacy of such means. 

In my travels through the State, hardly a day passes on 
which such applications are not made to me, together with the 
recital of wonderful discoveries which have been made through 
such instrumentalities. It is not indeed wonderful, that there 
is so much credulity among the great masses of the people, for 
they have but little knowledge of the properties of minerals, or 
of the elementary principles of natural science. It seems to 
them as reasonable to believe that the presence of gold, silver 
or copper may be indicated by some such instrumentalityi as 
that a vein of magnetic iron ore may be discovered by means 
of the magnetic needle. In order that I may give a clearer 
idea of the manner in which many people of this State have 
been duped, I will briefly mention a few cases that have come 
under my own observation. 

Two years ago, a very worthy and respectable man called 
upon me, stating that he supposed I had a mineral rod that 
would discover a vein of copper, its depth from the surface, its 
width, and the quality of the ore, and that he would like to 
borrow it for the purposeof finding a vein of copper in Morris 
County, which his grandfather had discovered some sixty years 
ago, and some of the ore from which he had smelted in a 
blacksmith's forge in the vicinity. He stated that his grand- 
£either had moved to Missouri when his father was a boy, and 
had often told his son of this copper vein, giving to him be* 
fiore his death a map of the property, upon which was indicat- 
ed the precise spot where the opening had been made into it. 
He felt so confident that by means of this map he could go di- 
rectly to the concealed treasure, that he endeavored to pur- 
ohase the property at a very high pricci. On arriving at the 
premises in question, he was unable to find the opening into 
the vein, oa account of the changes which cultivation had 
wrought upon the fields. He immediately applied to a man 
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in the vicifiity wlio possessed b mioeral rod of ararvelloos rv> 
tue, and who professed to be skilled in its use; told him fait 
fstcftff and, after receiving from the nuneralizer assixranoes of 
the occarrenee of a eopper Tein in that field which Us minerai 
rod had discovered sevetad years previous, offered to diacloee it 
to him, together with its ]»pecise width, richiMSs, &€., for the 
8mn of twenty -fly e dollars. The etipulated amount having been 
paid, they proceeded to the field ; the mineral rod pointed oat 
the vein, the dimensions of whidi were duly defined with 
Stakes. So well satisfied was he wit^ the correctness of tlM 
revelations of the magic rod, that on the following day he of- 
fered to purchase the property at ten times its value. Ikt 
owner, however, catching the enthusiasm and dreaming of be^ 
<K)ming suddenly rich, woald not dispose of his prv^erty under 
«ny circumstances; but offered to lease it on very favorable 
terms. A lease was accordini^y drawn, and our fa^x> com« 
menced operations by sinking a shaft over the supposed vent'; 
and when he applied to me bad already sunk the shaft twiee 
the depth required by the revelation ; and having expended 
ae^wcal bnndred dollars, was about returning to the West either 
to induce his father, an dd, jleeble man, to come mnd point out 
4he spot, or to recruit himself with funds to proaeouite tbe 
wo^k. 

Doring the last summer, I met wkh one of. &es6; pfailoich 
jdievB in whose hands ih& divining arod po8ses«»ei shch wdadev^ 
£il powers, and who hasaoqnioed great reputation in the north* 
em part of the Sta^ not only &om the pretended iSBooiwn&k 
that he has made, but for his . untiring tforta to tmfbld hmUnk 
treasures. Afieit zonch dsffienlty, ■ my oniionty: waa gtatified 
by seeing the= veritable orod wiljh which, aecxnding to bis own 
statement)' he had located ibe principal goki' mines of Yiiginia 
and JyTorth Oaiolina, had diaoovered BUnioea steamboats on the 
great lakeS|faad told -how mudi silvter {bece wae in the Suaseat 
Bank, had traoed the franklioiite and zinc ores of Stirling H£ll 
for imilea: from^ &eir present loesiion, had diseovered the prinei* 
pal iipn.veinsof New Jersey, and for which he had been 06' 
fiKed.;twD bnadjEed iliboaoand doUara-by a oompany in QaU^ 
fomia. 
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The instrument resembled an ordinary metallic syringe, 
about one inch in diameter, and five or six inches in length, 
having screws attached to the larger extremity, by which it 
could be fastened to the handle of a cane. He stated that it 
was made of silver, and that its virtue depended on a peculiar 
substance which he had discovered, and which he placed in 
the syringe, when he wished to search for silver ore. These 
instruments were made of different materials according to the 
metal sought ; for example, if the object of his search was 
gold, he used one made of that metal, and charged in the same 
manner : if he sought iron, his instrument was of iron, &c. 
When on his exploring expeditions, he carried with him a 
number of them. He never allowed them to go out of his 
hands, as their magic influence would thus be at once destroyed. 
I was very much amused by his company during a short trip 
over the Sparta Mountain, when he promised to point out to 
me the precise locality of the franklinite and zinc veins cross- 
ing this region. He informed me, in different places, as to the 
precise number of feet and inches at which these veins lay 
from the surface ; and after showing several small bowlders of 
zinc and franklinite ore lying on the surface of his vein, he 
observed : " a good many scientific geologists have been around 
here, who think they know every thing about miperals and so 
on, and they say that these are loose pieces that have travelled 
from the mine at Stirling Hill, but it ain't so; it's agin' nater 
for stones to swim or run up hill." 

I would not have repeated so much of his jargon, had I not 
been informed that during the past three or four years he has 
received eight or ten thousand dollars for his professional ser- 
vices in that vicinity, and that a large amount of money has 
been expended in digging under his directions. 

Water philosophers, or those who profess to be able, by 
means of the w^tch hazel^ to discover springs and streams of 
water beneath the surface, are somewhat numerous throughout 
the State, -and are often called firom some distant place to de- 
cide upolii locations for digging wells. I had an opportunity 
of witnessing the operations of one of them in locating a 

a 
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Stream of water^ and determining its depth, capacity, &c. ; but 
in regard to the correctness of his statements I had no visible 
evidence. 

One of the most common delusions, and one that has caused 
a great expenditure of money, is the flashing of lights and 
rumbling noises, concerning which many notions are enter- 
tained. During the past summer, I found men on the Blue 
Mountain digging for gold in the hard Shawangunk grit^ 
where lights were said to have been seen ; and numerous are 
the excavations that have been made there in search of gold, 
solely on account of some traditionary tale about the appear- 
ance of flre or smoke. Among the inhabitants of that moun- 
tain there is hardly a man who has not heard of lights aad 
rumbling noises. In several of the excavations I found iron 
pyrites, which, by a rapid decomposition, sometimes produces 
a great deal of heat and even smoke ; and if lights have ever 
been seen, their origin can be referred to the pyrites. For 
the information of those who are so credulous in such matters, 
I may be allowed to say that they are no indication of valua- 
ble mineral deposits. 

The occurrence of iron pyrites, to a greater or less extent, 
in almost all the rocks of the northern part of the State, has 
been the cause of a useless expenditure of money. On ac- 
count of its resemblance to gold in color, and the frequency 
of its being mistaken for that mineral, it has been called 
"fool's gold." Many have sought me wi)th parcels of it care- 
fully wrapped in paper, which they had obtained at an expen- 
diture of much labor and money, and have asked its value, 
together with advice as to the best method of continuing their 
work. It may be readily distinguished from gold by holding 
it in the flame of a candle or throwing it in the fire, when it 
will lose its brilliant hue ; while gold, under the same circum- 
stances, will preserve its color. It may also be detected by 
its brittleness ; for if the point of a knife be pressed against 
it, it will break readily, while gold is tenacious and difficult to 
be broken. 

The frequent occurrence of dark-colored slates and shales 
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along tbe Delaware Biver, and east of the Blue Mountain, has 
indnced many to believe that coal must be associated with 
them ; and many excavations have been vainly made in search 
of it It often happens that coal miners, passing through the 
country, assert the presence of coal in these districts, on ac- 
count of the similarity existing between the shales here and 
the slates of the coal mines in which they have worked. 
These men are not unfrequently employed to dig for coal. 
But so far as the geological researches have extended during 
the past year, it is ascertained that no coal exists there. 

I think it may be safely said that the money expended in 
idle researches at the instigation of pretenders, or from a lack 
of information respecting the natural resources of the State, 
would be more than sufficient to complete the survey, and 
thus afford reliable information to every one of its inhabi- 
tants. 

We are apt to wonder at the credulity of our forefathers in 
their belief in the magician's wand and the philosopher's stone, 
but nowhere in history have we accounts more absurd than 
those furnished in our very midst. In fact, there has always 
been a kind of superstitious feeling or credulity respecting the 
precious metals, and I know of no better way of dispelling it 
*than by the promotion of education, and the dissemination of 
useful knowledge, in which New Jersey is now taking a very 
creditable stand, by the establishment of a liberal system of 
instruction, and by carrying on extensive internal improve- 
ments. 

PLAN OP SURVEY. 

The plan adopted for prosecuting the survey, and by which 
it has been conducted during the past year, divides it into four 
principal departments, viz. : 

1. The Trigonometrical and Topographical. 

2. The Geological. 

8. The Palfieontological. 

4. The Chemical and MineralogicaL 
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TRIGONOMETRICAL AND TOPOGRAPHICAL DEPARTMENT. 

On referring to the accompanying report of Mr. E. L. 
Viele, the State, Topographical Engineer, it will be observed 
Aat this part of the survey has been vigorously prosecuted. 
When we take into consideration the limited means placed at 
his disposal for properly commencing the work, the many 
difficulties under which he labored at the outset, and the late- 
ness of the season, it will be seen that much has been accom- 
plished. It will be remembered that the object of this part of 
the survey is to furnish a detailed and accurate topographical 
map of the State, upon which its geological features may be 
correctly delineated, and &om which sections may be made 
representing the thickness and superposition of each formation 
of rocks ; and as this is the groundwork of the geological 
survey proper, the greater part of the funds placed at my dis- 
posal has been appropriated to its prosecution, in order that as 
much of the topography might be completed as possible by 
the opening of the next year, which being mapped out during 
the winter, would serve as a guide in the detailed geological 
examination for that year. Independent of the great impor- 
tance of this survey, on account of its connection with geology, 
it will be of incalculable benefit in various respects. It will 
furnish a map upon which every mountain, hill, and valley, 
with their comparative dimensions, every boundary line, natu- 
ral and artificial ; every road, river, stream and canal ; every 
fiirm and house, will be represented. By it, public works 
may be plotted, and systenas of drainage established. It will 
be of great benefit in the opening of mines, quarries, and 
deposits of fertilizers. 

GEOLOGICAL DEPARTMENT. 

ff 

In the geological department two divisions of the State 
have been made: Northern and Southern. The line of di- 
yision extends firom Staten Island Sound near Elizabethport 
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to the Delaware Biver, a little below Trenton, following the 
southeastern border of th^ red shales and sandstones which 
stretch across the central part of the State. This line has 
been selected on account of its being a natural division of the 
State into two nearly equal parts, in respect to area, while in 
respect to their physical, geological and agricultural features, 
they are entirely different. The adoption of this division 
will, in the final report, be the means of avoiding unnecessary 
repetition. 

SOUTHERN DIVISION. 

The southern division of the State has been assigned to 
Professor George H. Cook, assistant geologist of the survey. 
He entered upon his duties in Monmouth County on the 27th 
of July last, and from 'that time to the present has been en* 
gaged either in the field or in the laboratory. His attention 
has been chiefiy directed to the marl beds of the greensand 
formation ; and a perusal of his report will satisfy all of the 
great importance of a more minute examination than has 
hitherto been made. Allow me to call your attention espe- 
cially to that part of his report which refers to the following 
facts, proved from examinations in the fiel^ : 

1. "The clays and marls which constitute the basis of 
most of this part of the State are in regular and continuous 
layers." 

2. " The layers are not level, but incline or dip towards 
the southeast." 

8. "Since those layers were formed, the action of the 
water, or other causes, has worn away and changed the sur- 
face of the country." 

Laying aside for the present, the importance of these facts 
in a scientific point of view, I will merely refer to their prac- 
tical aj^lication. 

Although the layers of marl, constituting this formation, 
are not level, yet they are deposited in a certain plane whose 
inclination is towards the southeast The irr^^arities of the 
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torface of tbe soil having been produced subseqnentlj to the 
deposition of the tnarl layers, by^he action of currents of 
water, winds, &c^, it is evident that these irregularities are en* 
tirely independent of the surface of the marl layers. Know- 
ing then the inclination of the layers of the latter, and adopt-* 
iiig their surface as a base, we may, by measuring the ine^quali- 
ties of the surface across the formation, ascertain the precise 
depth of each bed of marl from the surface, and represent it 
by means of maps and sections ; thus each landholder within 
the formation can determine the most accessible localities for 
opening marl pits. Hitherto the discovery of marl pits has 
been uncertain and accidental, on account of a want of that ac- 
6urate information respecting their position, division into dis- 
tinct layers characterized by particular fossils, and their posi- 
tion relative to the surface configuration. If, then, land upon 
which marl is accessible is worth from five to seven dollars 
pet ten feet square upon the surface, and scientific investiga- 
tion determines where such lands may be located within the 
five hundred and seventy-six thousand acres of this formation, 
it is superfluous to enlarge upon the great benefits to be de- 
rived from it. 

KORTHERN DIVISION. 

To the geological examination of the northern division of 
the State, I have given my own personal attention, and the 
Itsults thereof will be seen in the sequel to this report. 



PALJEONTOLOGIOAL DEPARTMKlTr. 

This being one of the most essential branches of the science 
of geology, I directed, at the commencement of the survey, 
each member of the corps to pay particular attention to search- 
ing for, gathering, and preserving organic remains. The result 
is, that quite a large collection of the fossils of Sussex and 
Monmouth counties has been made and forwarded to the State 
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capital, as well as to the county seats of the coanties in which 
they are found. The collection from each formation being 
still incomplete, and the time very limited, it is deemed inex* 
pedient to make any description of the specimens already pro- 
cured until a subsequent report. I would recommend a vigor- 
ous prosecution of this very important department of (he sur- 
vey, so that upon its completion, every species of organic re- 
mains found in the State may be accurately described and re- 
presented. 

CHEMICAL AND MINERALOQIOAL DEPARTMENT. 

Mr. Henry Wurtz, the chemist and mineralogist of the sur- 
vey, entered upon his duties on the first day of November last 
In order that the chemical investigations of some of the most 
important minerals and fertilizers might be made at as early a 
day as possible, I directed him to rent a building suitable for 
a laboratory at Trenton, and to proceed at once to furnish it 
with the necessary apparatus and reagents. The -amount of 
funds set apart for this purpose being wholly insufficient, Mr. 
Wurtz has, by adding his own apparatus and chemicals, 
formed a very complete and convenient laboratory, and already 
made some chemical investigations of the fresh-water marls 
and calcareous sinters of Sussex County, the results of which 
will be found in his accompanying report. Prof. Cook has 
also been engaged in his laboratory at Butgers College, in 
making examinations of the greensand marls, and the results 
of his researches will be found to be of very considerable im- 
portance. 

CABINET. 

The law authorizing the survey provides for the collection 
of two complete suites of specimens of all the different miner* 
aJs, rocks, fossils, marls, days, sands, peats, &a ; one to be 
forwarded to Trenton, to be disposed of as the Legislature 
may hereafter direct ; the other, consisting of the minerals, 



Ac., pe(mliar to each county, to be forwarded to the county 
seat, and there disposed of as the Board of Freeholders shall 
deem proper. As far as the researches have extended in de- 
tail, three suites have been made — ^two for Trenton and one 
for the county seat I think it advisable that two suites should 
be made for the State, in order that the final arrangement of 
the cabinet may be divided into two parts, viz. : a geological 
and geographical arrangement. The former to exhibit the 
rocks in their order, together with their associate minerals, 
fossils, &c., corresponding with the geological maps, sections, 
&c. ; the latter a local arrangement in townships or sections 
of townships, to correspond with the accompanying local de- 
scriptions. I propose to adopt the latter alone for the oounty 
cabinets. 

During the year twenty-six boxes of rocks, minerals, and 
fossils have been forwarded to Trenton from Sussex County, 
and eight to Newton. Prof. Cook has made a complete col- 
lection of the marls of Monmouth, as fiir as his detailed ex- 
aminations have extended. They have been properly pre- 
pared and labelled, and now await a suitable place for their 
reception. The very great variety of minerals and organic 
remains of this State, will necessarily form an extensive cabi- 
net, and I would therefore call the attention of the Legislature 
to the importance of taking some steps towards obtaining 
suitable rooms for its permanent arrangement. I would also 
here state that several applications have been made to me by 
different educational institutions in this, as well as in other 
States, for complete collections of New Jersey minerals, rocks, 
&c. But as much expense attends the collection of speci- 
mens, and as the law does not authorize more than two suites, 
I could not comply with any of these requests. It is very 
desirable, however, that a knowledge of the resources of this 
State should be spread as widely and rapidly as possible, and 
there is no more effectual way than by distributing samples of 
its productions to every part of the country. The subject is 
worthy of the consideration of the Legislature. 
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EXPENSES OF THE SURVEY. 

Upon organizing a competent corps, consisting of an engi- 
neer, assistant geologist, chemist, and mineralogist, and other 
aids suflScient to commence and carry on the survey in accord- 
ance with the adopted plan, a difficulty was encountered at 
the outset, on account of the smallness of the appropriation. 

Beconnoissances were to be made, instruments, apparatus, 
and chemicals to be provided and transported, and a variety 
of preliminary arrangements required, as may readily be ex- 
pected at the opening of a work of this kind. It was evident 
that to commence the survey on this plan, in all the depart- 
ments, not only a rigid economy must be observed, but that 
the greater part of the necessary instruments must be obtained 
otherwise than by purchase. With this view, letters were 
addressed to Prof. Bache, superintendent of the United States 
Coast Survey, laying before him the embarrassing circum- 
stances under which we labored, and soliciting the loan of cer- 
tain instruments. Prof. Bache, convinced of the great impor- 
tance of the undertaking, responded unhesitatingly to our soli- 
citations, and forwarded all that we needed ; the acknowledg- 
ment of which, together with the acknowledgment of the re- 
ceipt of instruments from the New Jersey Franklinite Com- 
pany, will be found in the accompanying report of the topo- 
graphical engineer. Each member of the corps also loaned his 
instruments and apparatus, and thus a great expense was 
avoided at the outset. 

As several applications had been received from young men 
desirous of becoming connected with the survey, for the pur- 
pose of acquiring practical knowledge in the several depart- 
ments, it was thought advisable to receive all such as volun- 
teers, who should be willing to bear their own expenses, and 
have assigned to them a particular duty, to which they should 
attend as assiduously as if they were compensated. At dif- 
ferent times during the year, eight h^ve been received upon 
these terms ; and although an aokliowledgment is due to some 
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of them, yet, as a general rule, I do not think the plan is an 
economical one ; for in every department of the survey, it is 
necessary that each member of it should know bis duty, and 
attend to it zealously. The applicants or volunteers are chiefly 
young men, who have just completed their collegiate educa- 
tion, without any fixed business habits, and in some cases un- 
settled as to the choice of a profession. They enter upon the 
survey, and in a few weeks, becoming dissatisfied, desire to 
try some other department The result is, that the party be- 
comes disorganized, operations temporarily suspended, until a 
reorganization can be made; and thvs, indirectly, a greater ex- 
pense incurred than would compensate competent assistants. 
In making the above remarks, I do not wish to convey the 
idea that such has been the case with all the volunteers who 
have been engaged in the survey. Some of them have been 
of much service to the State, and I trust have received in re- 
turn much useful and practical information. This statement 
I am induced to make on account of the numerous applications 
for such situations, as well as for the purpose of removing the 
impression received by many, that such services must diminish 
tiie expense of the survey. 

The following is an abstract of the disbursements in prose- 
cuting the survey for the year ending December SI, 1854: 

For services, $3,680 10 

" instruments and apparatus, 183 50 

" incidentals, 186 40 

Amount, $4,000 00 
Appropriation for survey, made March 
2d, 1854, $4^000 00 

ESTIMATE OF EXPENSES FOB THE YEAR EIGHTEEN HUNDRED 

AND FIFTY-FIVE. 

The following is an abstract of the expenses for prosecuting 
the survey in an expeditious and eccmomical manner, for the 
year eighteen hundred and fifty-five: 



9* 

TrigoAometlioal tmd Topographkal department, $16,000 

Oeol(^cal Depftrtmeti1r---Soutbem Divimon^ 2,000 

" " Northern Division^ 4,000 

Chemical and Mineralc^oal department, * 2,600 

PalfiBontological department, 1,600 

$25,000 

With this amount the topography can be extended over 
the greater part of the State ; the geological researches made in 
detail as far as the topography extends, together with a gene> 
ral examination of the remaining portion, leaving the survey 
in such a condition that the entire field work of the State can 
be completed in eighteen hundred and fifty-six. 

In the preceding pages, I have endeavored to present a 
general outline of the manner of prosecuting accurate geologi- 
cal surveys, and of the plan upon which the survey of thia 
State has been commenced and carried on, the amount of time 
and means for completing it, and the benefits to be expected 
therefrom. I trust that the Legislature will take the matter 
iiilly into consideration, and that an ample appropriation will 
be made towards its rapid completion. The geographical posi^ 
tion of the State, its varied physical aspect, geological formar 
tions, and soils, demand that every acre of its territory should 
be thoroughly examined. There was a time, in the infancy 
of the science of geology, when general investigations were 
deemed sufficient to answer all practical purposes. That time 
has passed away ; economical geology has become an accurate 
science, and in order that the most beneficial results may be 
attained from its investigations, it must be pursued in an accu* 
rate manner. 

SKQUKL TO NORtHERN DIVISION. 

I have devoted the greater part of my time, ttom the mid- 
dle of July to the first of December, to geological examina* 
tions of the northern division of the State. During this time 
I have made a reoonnoissaaoe of Sussex County, and a part of 
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Morris and Passaic counties ; also detailed examinations of the 
townships of Sparta, Hardiston, Vernon, Wantage, Montague, 
and a part of Sandiston and Newton. Seyeral geological sec- 
tions have been made from actual measurements and levelling 
across the country from the Delaware Biver to the Highlands ; 
also sections, on a greater scale, of important mineral localities 
and mines, representing the relative position, thickness and dip 
of each kind of rocks, and their associated ores. Twenty 
sketches, illustrating the physical features of the surface, and 
geological peculiarities of the rocks, have been taken, and will 
be submitted for the inspection of the Legislature. The see- 
tions, profiles, and sketches, are intended to accompany the 
final report. 

Thirty-four boxes of minerals, fossils^ marls, peats, &c.,have 
been collected, and forwarded to Trenton for examination, 
labelling, &c. But since 4he close of the field labors, there 
has not been sufficient time to make such an examination as is 
necessary before an accurate and complete report can be ren- 
dered on any particular locality or formation. I shall there- 
fore only give a synopsis of such results of the investigation as 
may be particularly useful, and shall confine myself to that 
{^trt of Sussex County in which the more detailed researches 
have been made. 



6SNEBAL REMARKS OK THE PHYSICAL GEOGRAPHY AND GE- 
' OLOGICAL FORITATION OF SUSSEX COUNTY. 

The physical geography of Sussex County, indeed, that of 
the whole northern division of the State, presents a striking 
contrast to that of the southern division ; for while the latter 
resembles an extended plain, offering; but little to attract the. 
attention of the traveller, except its fertile fields and evergreen 
forests, the former is diversified with mountains, hills and val- 
leys, afibrding that beautiful and varied scenery so character- 
istic of mountain districts. 

There are three principal ranges, or series of elevated lands^ 
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oroBsing the coantj in a northeasterly and southwesterly direo* 
tioni viz. : the Blue or Kittatinny Mountain, extending along 
the northwestern boundary of the county, from the State of 
New York to Pennsylvania ; the series of hills or ridges form- 
ing the Pochuck Mountain and Pimple Hill ; and that part of 
the Highlands known as the Wawayanda, Wallkill and Ando- 
ver Mountains, stretching along the southeastern border of the 
county. 

Corresponding with the mountain ranges are three valleys, 
viz. : the valley of the Delaware, situated between the foot of 
the northwestern slope of the Blue Mountain and the Delaware 
Siver; the Kittatinny valley, ten miles in width, extending 
from the southeastern base of the Blue Mountain to the 
Pochuck and Pimple Hill range ; and the valley of the Wall- 
kill, situated between the latter and the Highlands. While 
the mountains are characterized by a rocky, meagre, and un- 
productive soil, and covered* with trees of various species, apd 
thickets of scrub oaks, the valleys are fertile, with a soil of 
alluvial and diluvial origin, easily cultivated, and bountifully 
rewarding industry. 

The mountains, valleys and plains, are watered by numer- 
ous springs, lakes and rivers. The former are every where to 
be found on the elevated lands ; and this, together with the 
pecidiar adaptation of the soil to the growth of grass, renders 
the country admirably fitted to the rearing of fine stock, for 
which it is somewhat celebrated. 

The numerous lakes, situated upon the highest lands, form 
a striking feature in the physical aspect of the country. They 
are sometimes one mile, sometimes several miles, in length and 
width; and they abound in the choicest varieties of fish. 
Among them may be mentioned the Wawayanda Lake, locat- 
ed upon the mountain of the same name, and which is a beau- 
tiful sheet of water about two miles in length, half a mile in 
width, and from Ainety to one hundred feet in depth ; the Ma- 
chipaconk Lake, on the Blue Mountain, three quarters of a 
mile in length and half a mile in width ; Cedar Swamp Lake, 
on the Blue Mountain, near the New York State line, and 
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thirteen hundred feet above the level of the water in the Dela- 
ware; Culver'a, Swartwout's, Long, Morris's, and numerous 
other lakes. 

The streams take their origin chiefly in the central part of 
the countj, and empty their waters into the Hudson and Dela- 
ware rivers. Among them may be mentioned the Little and 
Big Flatkill, Paulin's Kill and Pequest, whose waters are 
emptied into the Delaware ; and the Wallkill, with its nume- 
rous tributaries, as the Wawayanda, Warwick, Black, and 
Papakating creeks, emptying into the Hudson. 

Its geological formations are as varied as its physical fea- 
tures. From the earliest period of the earth's existence, the 
two great dynamic forces, the igneous and the aqueous, have 
here alternately exerted themselves in forming and modifying 
its surface. At one time the waters of the ocean, teeming 
with animal life, covered its whole extent, and deposited the 
materials which now constitute* its sedimentary rocks. At 
another time igneous agencies upheaved them from their ocean 
beds, forming the mountains and the vaUeys, filling the sedi- 
mentary deposits with rich ores and minerals, and thus here 
bringing together the three principal classes of rocks : aqueous, 
metamorphic, and igneous. 

The aqueous rocks consist of a series of blue limestones of 
various shades of color, texture and composition ; argillaceous, 
silicious, and calcareous slates and shales, and red, white, and 
gray sandstones, grits and conglomerates. They are composed 
of those series of rocks, denominated by the geologists of the 
New York survey, the New York System ; and correspond 
with the Devonian and Silurian Systems of the English geolo- 
gists. The most recent, or uppermost of this series, is a black 
fissile slate, called Marcellus Slate, the oldest member of the 
Erie Division of the New York Svstem. This rock has but a 
very limited range in this State, occupying a bend of the Dela- 
ware Biver, which extends only three quarters of a mile below 
Shabacong Island; it then disappears beneath the alluvial 
^matter of the island, and of the valley of the Delaware. Its 
greatest width is three hundred yards. It may be examined 



on the farm gf Peter Van Noy, about a quarter of a mile from 
the liver, where a tunnel has been made in search of coal. 
Its color is very dark — ^almost a jet black ; it is very fissile, 
and under the stroke of the hammer, it breaks into small pieces 
not greater than six or eight inches across. It contains iron 
pyrites, which on the exposed surface of the rock, having 
decomposed and covered it with an incrustation of the hydrous 
peroxide of iron, gives to it a brownish iron-rust color. A 
considerable quantity of this iron-rust, or hydrous peroxide 
of iron, has been carried down by streams of water and de- 
posited along the banks of the river, and thus led many, erro- 
neously, to believje that valuable deposits of iron ore are 
located in the vicinity. 

The next series of rocks in the descending order, upon 
which the Marcellus $late reposes conformably, is the Helder^ 
berg Series. This division embraces a series of limestones, 
varying in their lithological, chemical and fossil characters, by 
which they are subdivided into beds. Among the subdivisions 
occurring in this State which are well developed, and may be ac- 
curately defined by their characteristic fossils, may be mentioned 
(taking them in their order), the Corniferous, Onondaga, En- 
crinal, and Delthyris Shaly limestones, and Water Lime Group. 
They all abound in fossil remains ; the most abundant being 
the enerinal, coralline, and testaceous remains; and each sub- 
division has some that are characteristic of it. They extend 
along the. Delaware Biver from the New York State line to 
Walpack Bend, and vary from one mile to a mile and a half 
in width, composing that aeries of rolling hills and fertile 
ridges situated at the northwestern base of the Blue Moun- 
tain. 

Directly under the Helderberg Series occurs the Ontario 
Division, of which the Medina Sandstone is well developed 
biere (No. Y. of Prof. Sogers), consisting of dark red sand- 
stones and shales, occupying the northwestern slope of the 
Blue Mountain. 

Next in the descending order occurs the Champlain Divi* 
sion, of which may be mentioned the following subdivisions : 



Ist. The Oneida, or Shawangunk Conglomerate, occupying 
the elevated portions of the Blue Mountain, and which is 
composed of a series of fine-grained silicious grits, coarse 
sandstones, and conglomerates made up of silicious matter 
from fine sand to pebbles of quartz three quarters of an inch 
in diameter; the Hudson Biver Group, a^mposed of dark- 
colored slates, shales, thick-bedded and slaty calcareous grits, 
&c. ; the ITtica Slate, composed of dark-colored and argilla- 
ceous slates, furnishing in many places an excellent material 
for roofing ; the Trenton and Black Biver Limestones ; Cal- 
ciferous Sand Bock, and Potsdam Sandstone. The above 
subdivisions of the Champlain Series, commencing with the 
Hudson Biver Group, occupy chiefly the Kittatinny and Wall- 
kill valleys. 

The metamorphic rocks are gneiss, hornblende slate, and 
white crystalline limestone. The latter occurs chiefly in the 
valley of the Wallkill, between the Wawayanda and Wallkill 
mountains, and the Pochuck and Pimple Hill range ; the two 
former constitute the principal part of the rocks of the moun- 
tain ranges, as well as several parallel belts of the Wallkill 
valley. 

The igneous rocks occur chiefly in the form of intrusive 
veins, dikes, and irregular masses of granite, syenite, and 
quartzose feldspathic rock, in the metamorphic, with the excep- 
tion of a porphyritic granite which occurs protruding through 
the Hudson River Slate, and upheaving the Oneida or Shaw* 
ugunk Conglomerate of the Blue Mountain near Beemersville, 
•five miles northeast of Culver's Gap. 



ECONOMIC GKOLOQY, 



Among the various ores and materials of economical value 
occurring in the above formations are:) 
Magnetic iron ore ; 
Specular iron ; 
Limonite (hydrous peroxide of iron) ; 
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Iron pyrites ; 

Franklicite; 

Bed oxide of zinc ; 

Oalena (argeotiferoiui) ; 

Salphate of baryta; 

Boofing slate; 

Limestone for building and agricultural purposes ; 

Marble; 

Calcareous sinter; 

Shell marl; 

Peat; 

Kaolin (porcelain day). 



MAGNETIC IBON ORE — ^HAaKETTTB — ^ICAONETIO OXIDE OF IROK 

— NATIYB MAGNET — ^LOADSTOKK 

This ore, when pure, has an iron black color, and metallic 
lustre; is strongly magnetic; produces a black streak when 
rubbed on a surfotce of ungl^kzed white porcelain, and gives a 
black powder when pulve]f:i^ed. Its composition is oxygen 
and iron — a combination of the protoxide and peroxide — 72«4 
of iron and 27.6 of oxygen. It may be readily distinguished 
firom other ores of iron by its black streak and powder, and 
magnetic properties. 

The description here given is that of pure magnetic iron ore, 
but this substance is very often associated with foreign matter, 
as quartz, mica, hornblende, feldspar, etc., which alter the 
color and general chi^racter of the ore, according to the kind, 
quantity, and texture of the foreign matter. It is one of the 
most valuable ores of iron ; and from it the greater part of the 
iron of this State is manufactured. It occurs in veins and 
bed% and is disseminated through igneous and metamorphic 
rocks. In this district it occurs chiefly in the igneous and 
metamorphic rocks of the Highlands, and valley of the Wall- 
kill 

The following are among the most important looalitiea : 
8 
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WATWAYANDA MINE. 

This mine is situated on the WaWftyimda Mountain, half a 
mile from the New York State line, and two and a half miles 
northeast of the Wawayanda Lake. The prevailing character 
of the rock^ in: whiek! the <m^. oconn^ is gndiss. It is exceed- 
ingly variable in composition and texture. Mica enters but 
aligbtly into any of the rocks throughout the whole mountain, 
and in many places it is entirely absent When entirely ab- 
sent, hornblende, or magnetic iron ore, in grains, takes its 
place, forming a syenitic gneiss. The rodk in some places is 
composed only of feldspar and quartz, the former being its 
principal ingredient. 

v.\r ^BEour depositd of ore hare been opened and worked. Thdf 
4)reyailing course is nfoitheast an^d souih west, and their dip 
jfirom twenty to forty degrees to the southeast. 
'jti Commencing at tiw sootbeasterly- de{k>dit, and taking them 
in their numerical order, we fitd that the first is not worked 
at the present time, and has Hot been for teveral years, because 
the ore is more accessible and 4bore abundant in the other 
deposits. On account of the waMr in the shaft, and the dilap- 
idated condition of its timbering, I was unable to make a pef • 
sonal examination, but I was, however, informed by the mining 
captain, that it has been worked to the depth of one hundred 
and' ten ftet, and one hundred on the deposit ; and that the 
ore is from twelve to fourteen feet ih width, at the bottom of 
the shaft. ' 

.. The second deposit occurs fifty fi^t northwest of the first. 
It has been worked to the depth of eighty feet, arid one Imn- 
dred feet on the deposit ; and at its preitont depth \A thirty feet 
in width. 

The third deposit is seventy-flve Bwit firom the second. 
Here the ore occurs in the form <yf a btd^ tft irregular deposit, 
varying from two to twelve fbet in width. At its present 
depth, one extremity of the workings shows the ore six feet in 
width^'«iidtheoth€arf?wo'feW; '- '" V'^'^ ••' -''^ ' ■ ■ ' 
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The fourth deposit, forty-five feet from the thirds is from 
four to five feet in width, and has been worked to the depth of 
sixty-five feet. 

About a quarter of a mile southwest of the Wawayanda 
Mine, on the property of Mr. Green, openings have been made 
into the third and fourth deposits, from which a large quantity 
of ore has been taken. All these deposits are exceedingly ir- 
regular, having no well defined walls. They occur between 
two strata of gneiss of different characters. The underlying 
stratum is generally a very hard and crystalline syenitic gneiss ; 
the overhanging is chiefiy composed of feldspar and quartz ; the 
former in large imperfect crystals and greatly predominating. 
They are frequently displaced and altered by dikes of granite^ 
which in some cases are injected into the deposit, and in 
others, cut it off entirely and throw it aside. Numerous 
sketches and sections illustrating the dislocations have been 
taken, and will accompany the detailed description of this 
mine in the final report, together with the composition of thr 
ores, metallurgy, etc. 

The ore from this mine is of an excellent quality, a large 
proportion of it being entirely free from foreign substances, ir. 
is highly magnetic, and possesses polarity. Iron pyrites some- • 
times occurs in veiy small quantities at the junction of tbe; 
dikes and ore^ which renders them easy of separation. It" is « 
chiefly smelted in a charcoal furnace upon the borders of 
Wawayanda Lake, and produces an iron peculiarly adapted to • 
the manufacture of car wheels. Almost all of it is consumed i 
by Whitney & Son, of Philadelphia, for this purpose. The • 
mine and furnace are owned by Oliver Ames & Sons, of Bos- 
ton, who commenced operations here about nine years ago. 
UntilJanuary last the work had been suspended fori about 
four years, and since this time has been carried on with great 
activity. 

Fcdlowing the course of the Wawayanda Mountain towards * 
the southwest, indications of the existence of magnetic iron 
ore are every where visible. In some places it is <iisseroinated< 
in grains Uirough the rook^ forming o>e of its coBStituient nunn* 
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erals; in others it occurs in "strings," or small veins, from 
one to several inches in width. In some places, large deposits 
are indicated by the magnetic needle. 



OGDEN HIKE. 

The next important deposit of magnetic ore which has been 
opened and worked, is upon the Wallkill Mountain, three 
miles southeast of Franklin Furnace. It was opened in the 
year 1772 by Abram Ogden, and has since then been worked^ 
at intervals, by different parties, its name always changing 
with the name of its proprietor. It has been known, at vari- 
'Ous times, by the name of Kinney's, Sharp's, and Bird's Mine. 
At present it is owned by the New Jersey Franklinite Com- 
gpany, and worked by Edward De Camp, of Charlottenburgh, 
whose name it bears. The ore occurs in the form of an irreg- 
ular vein or deposit varying from ten to thirty feet in width. 
Its general course is northeast and southwest, and its dip is at 
an angle of ten degnses to the southeast It is now worked 
forty feet from the surface, and is fifteen feet in width. The 
ore which it yields is of a variable quality, some being entirely 
free from foreign substances, while with a large proportion of 
il may be found the constituent minerals of the gneiss, and, in 
aome cases, iron pyrites in small quantities. This ore is smelted 
.in Hopewell Forge. ; 

VULCAN MINE. 

This mine is situated on Vulcan Head, on the property of 
fiichard B. Morris, Esq., about half a mile southwest of the 
iOgden Mine. Two deposits of ore have been opened by 
means of shafts sunk to the depth of thirty feet. The &nt 
iihaft exposes a mass of ore ten fbet in width, dipping towards 
.the southeast at an angle of fourteen degrees. The ore is 
.highly magnetic, and contains a considerable quantity of feld- 
•apar and ircm pyrites associated with it The second shaft 
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exposes a mass of ore nine feet in width, associated to a eon* 
siderable extent with grains of quartz and feldspar ; bat free 
from iron pyrites. Small specks of carbonate and sulpburet 
of copper are disseminated through some parts of it, but not 
in a sufficient quantity to injure it as a furnace ore, for which 
it will answer an excellent purpose. 

Following the summit of the Wallkill Mountain towards 
the southwest, I observed many indications of large deposits 
of ore. Undoubtedly very extensive beds may be opened in 
this vicinity, which at no distant day will prove a source of 
great profit to their proprietors. 

shebman's kins. 

This mine is situated on Slack Brook, three quarters of a 
mile southeast of Sparta. Several deposits of ore are exposed 
on either side of the brook, varying from three to ten feet in 
width. They are very irregular, having no well defined walls, 
and, in many places, it is difficult to ascertain their limits, be* 
cause the ore is disseminated to a considerable extent through 
the adjoining rocks. 



8PXGULAB IBOK — PEROXIDE OF IBON — BSD IBON ORE — RED 

HEMATITE. 

^This ore of iron, when pure, has a metallic appearance; is 
of various shades of color, and is composed of seventy metallic 
iron and thirty oxygen, in one hundred parts. It is easily 
distinguished from other ores of iron by its reddish streak and 
powder. In nature it rarely occurs in a pure state, but gener- 
ally mingled with lime, silica, alumina, &c., when its value 
depends on the nature and proportion of the foreign material. 
It is generally found in beds or irregular deposits associated 
with igneous and metamorphic rocks, more frequently in the 
latter, or at the junction of the two. A great part of the iron 
manufactured in different countries is from this ore, and al* 
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though it requires much more heat to smelt than other ores, 
yet it produces an iron of excellent quality. 

In this district this ore occurs in the white crystalline lime- 
stone, and is generally found at or near the junction of that 
fock with gneiss, syenite and granite. Large bowlders of it 
are found all along the southeastern border of the while lime- 
stone formation from the New York State line across the State 
to Pennsylvania. A careful examination of the district will 
undoubtedly be the means of developing extensive deposits of 
this valuable ore. Among the localities that have already 
been worked to a considerable extent, I will refer to but two^ 
viz.,the Simpson and Andover mines. 

SIMPSON MINE. 

This mine is in Vernon Township, half a mile from Smith- 
yille, and two and a half miles northeast of Hamburgh. The 
5>re occurs in the form of a bed or irregular deposit, from 
six to ten feet in width, in the white limestone. Excavations 
jbave been made into it to the depth of twenty feet, from 
which considerable quantities have been removed and smelted 
in the old Hamburgh Furnace, yielding an iron of superior 
quality. This ore has a brownish red color, a fine steel- 
gvEined texture, and a metallic lustre. A large proportion of 
it is quite pure and almost entirely free from foreign materials. 

ANDOVER MINE. 

This mine, celebrated as one of the oldest and richest iron 
mines in this country, is in the township of Newton, near the 
village of Andover, and in the same geological range and for- 
mation as the mine last mentioned. It has been worked at 
different times from the year seventeen hundred and sixty to 
the present, and is noted for furnishing an ore peculiariy 
adapted to the manufacture of steel.* The ore occurs in th^ 

• Hon. Jacob W. Miller's Address before the New Jersey SoeittlT, IWL ^ 
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form of a large irregular deposit, from sixty to eighty feet in 
width, and forms the southwestern side of a bill rising upwards 
of one hundred and fifty feet above water level, and from 
which during the last seven years over one hundred and 
twenty thousand tons of ore have been removed. The prin- 
cipal part of the ore is specular iron of different shades of red, 
gray and blue, and of various qualities. Its color, texture and 
lustre depend chiefly on the foreign materials with which it is 
mingled, among which are carbonate of lime, alumina, silica, 
magnesia, manganese, and magnetic oxide of iron. The fol- 
lowing are the statements and analyses which Mr. James 0. 
Kent, the chemist of the Trenton Iron Company, has, at my 
request) been kind enough to furnish me : 

" Office Cooper Iron Works, ) 
December 15, 1 ■ 54. f 

** The Andover mines, situated at Andover, Sussex County, 
New Jersey, were originally worked by an English Company 
prior to the Revolutionary War, from which {period up to the 
year eighteen hundred and forty-seven, they remained un- 
workeJ. In the latter year they were purchased by Petet 
Cooper, Esq., for the Trenton Iron Company, who have since 
continued mining, and, in seven years, have taken from them 
upwards of one hundred and twenty thousand tons of ore. 

** The ores are principally the peroxide of iron, and the 
chief varieties are the ' blue' and * red.' 

" The following analyses, selected from a number I have 
made at different periods, give the composition of the varieties 
above mentioned. 

Blue. Blue. Bad. R«d. 

Peroxide oMron, . . 90 70 65 70 

Oxide Manganese, . 3 

Garb. Lime, 

Silica, 6 

Aluroiaa, . • • . 
Hagnesia, .... 

99 99 99 99 



2 


4 


10 


6 


16 


12 


8 


10 
2 
I 


6 
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'* There are other kinds of ore occurring in smaller quanti- 
ties. I subjoin analyses of the most interesting : 



fifown On. 


RarinowOn 


Otrbo Silleataof BfaaguMM. 


Peroxide IroD^ . 80 


40 


Protoxide Manganese, . 34 


Garb. Lime, . 35 


12 


Lime, ... 11 


Silica, ... 80 


30 


Silica, . . . .38 


Alumina, . . 3 


3 


Alumina, ... 1 


Oxide Manganese, . 


15 


Protoxide Iron, . . 1.5 






Carbonic Acidy . . 18 



98 



100 



98.5 



"•These ores, though not unusually rich, are remarkable for 
the facility and rapidity of their reduction in the smelting 
furnace. 

"The large quantity of the best fluxing materials, such as 
manganese and carbonate of lime, contained in the ore them- 
selves, renders necessary the small addition of but ten per cent. 
of fluxing matter in working the ores in the farnaces. 

" In one of our furnaces (forty-two feet high and eighteen 
feet across the boshes), we have made two hundred and thirty 
tons of pig iron per week for six weeks in sueoession, with 
one and a half tons of coal per ton of iron ; and the yield for 
a single week in one furnace has been as high as two hundred 
and fifty-one tons, an amount unprecedented in the annals of 
European furnaces. A considerable proportion of the iron 
produced is of the kind termed ' lamellated.' This iron is a 
type of the perfect combination of carb6n and iron, with the 
carbon in larger proportion than in any other kind of iron. 
This species presents itt the fracture a silvery brightness, and 
is beautifully crystallized, some of the crystals having brilliant 
faces, measuring two inches across. Another variety is the 
* radiated,' which presents a fibrous fracture, the fibres radiat- 
ing from the centre to the outside of the pig. 

" The pig iron made at the furnace is puddled at the Roll- 
ing Mill of the Company, and the anthracite blooms thus made 
are converted into tlie various kinds of bar iron, rails, &c. At 
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Ihe wire mills tlie blooms are worked and drawn down to tlie 
finest wire, unsurpassed in quality ; steel of the best descrip* 
tion is also produced from the iron ; and when wrought iron 
of great strength and toughness is required, as in the shafts for 
our largest class steamers, the Andover iron has been thor- 
oughly tested and pronounced unrivalled. 

"The Trenton Iron Company have three furnaces at 
present in operation, requiring to supply them sixty thousand 
tons of ore per annum. A large proportion of this ore is taken 
firom the Andover mines, yet notwithstanding this heavy de- 
mand upon them, the mines promise to yield for many years 
to come an abundant supply. 

"James C. Kentc.*' 



LIMOKITE— HYDftOUS PKBOXIDK OF IRON — ^BOG IRON ORB — 

YELLOW CLAY IRON STONE. 

This ore, when pure, is composed of the hydrous peroxide 
of iron, and contains about sixty parts of metallic iron in one 
hundred. It almost always occurs mixed with foreign sub- 
stances, as lime, alumina, silica, &;c., which give to it a variety 
of forms, and from which its name is derived. Its prevailing 
colors are various shades of brown and yellow ; and its streak 
and powder are yellow brown. The variety called bog ore 
sometimes contains phosphorus, and yields a cold short iron, 
unfit for those purposes which require a tough tenacious metal, 
but admirably adapted for casting. This ore, in its various 
forms, occurs in beds associated with rocks of all ages. In 
this district the greatest deposits are found among the meta- 
morphic rocks of the Wallkill Valley. Bog ore occurs, not 
unfrequently, in the Blue Mountains, and in the valley of the 
Delaware, but not in sufficient quantities to be of much prac- 
tical importance. 

On the farm of Chandler Wood, half a mile southwest of 
ihe New Turnpike, on the Blue Mountain, is a bed of this ore 
apparently of oonsiderable extent. It is situated in a marsh at 



the foot of a sandstone ridge. Its origin may be undoubtedly 
traced to the iron pyrites which abounds in the sandstoiu s and 
grits pf this mouDtaiSi and whicli, being decomposed, is car^ 
jied aown by the water, and deposited in the low, swampy 
lan^ situated at the base of the ridges. 



POCHUCK MINE. 

Two miles and a half northeast of Hamburgh, between the 
base of the Pochuck Moantiiin and a ridge of white limestone, 
occurs an extensive bed of brown hematite in stalactitic, ma- 
millary and botryoidal fi)rm8, of a fibrous and massive struc- 
ture. Excavations have been made on the surface, two hun- 
dred ynnls in breadth, and from sixty to eighty feet in d(»pth, 
from which large quantities of ope have been taken, and 
smelteil iu the Hamburgh Furnace. The greater part of the 
ore uceuj-s iu concretionary masses embedded in clay and sand, 
also in buds of clay of various colors, which have been formed 
by the decompi)sition of a qnartzose feKlspathic rock. L:irge 
masses of a quartzose rock, of a honeycomb or cellular struc- 
ture, c(jnLaining fibrous limonite of a very pure quality, are 
associatetl with the above, having been apparently subjected 
to an intense heat This mine has not been worked for a 
number of years, on account of great depression in the iron 
business. 

EDSALL MINE. 

Two miles northeast of Upper Hamburgh, another exten-^ 
live bed of limonite has been worked. It is situated in a 
alight depression between the base of the Wallkill Mountain 
and a small knob of highly ferruginous feldspathic gneiss. 
Excavations have been made -two hundred feet in length 
and breadth on the surface, and forty feet in depth. The 
ore is of the same general character, and associated with the 
lame soft feldspathic rock as in the Poohuck Mine. 
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In following the coarse of the Wallkill Valley, along the 
base of the mountain towards the southwest, limonite may be 
seen in numerous places, mingled with the soil, indicating the 
existence of other beds, of equal extent and value, through 
this district Examinations for this ore should be made at 
the base of the mountain, in depressions and valleys, and in 
the vicinity of the white or metarnorphic limestone. 



FRANKLINITE AND RED OXIDE OF ZINC. 

Franklin and Sterling Hill in this district, have long beea 
celebrated for the intricacy of their geological formations, their 
numerous rare minerals, and extensive and valuable metal* 
liferous deposits. They have attracted men of science from 
all parts of the world, with a view to collecting specimens with 
which to enrich their cabinets, and to turning the inexhausti- 
ble quantities of franklinite and red oxide of zinc to some prac- 
tical purpose. Although, from time to time, many attempts 
have been made to render them available for the manufacture 
of zinc, iron, or some of their compounds, it was not until 
within a few years that any favorable results have been ob- 
tained. These are among the most valuable contributioM 
which have been made for many years to metallurgical set 
ence, and will be long regarded as illustrations of American 
enterprise and perseverance. ^ 

The nature of this report will simply allow the observa- 
tion that the franklinite and zinc ores are among the extensive 
and valuable resources of this part of the State. Sketches, 
maps, sections, etc., illustrating their geology, mineralogy and 
metallurgy, have been carefully prepared, and will accompany 
full and detailed descriptions of them in a future report 

FRANKLINITE. 

This ore occurs massive, of a compact, coarse and finely 
granular structure, also crystallized in octahedrons. It has m 



troQ black color, metallic lastre and a dark reddish brown 
streak and powder, and acts slightly on the magnet. It is 
composed of iron, manganese and zinc, contaming, according 
to Berthier, of oxide of zinc, 17 ; of iron, 66 ; and of mangar 
Heae, 16 parts ; and, according to Dickerson, of oxide of zinc^ 
21.77 ; of iron, 66.12 ; of manganese, 11.99 ; and of silica^ 
0.13. 

RED OXIDE OF ZINC. 

This ore occurs in masses of a granular and foliated struc- 
ture, also in grains mechanically associated with franklinite, 
and disseminated in white crystalline limestone. It has a dark 
ted color, and orange yellow streak. When pure, it contains, 
according to Whitney, 19.74 oxygen, and 80.26 zinc in 100 
parts, but it also contains a small per centage of oxide of man- 
ganese, to which its red color is ascribed. 

These two ores have been found in no country but this, and 
in no region of it except at Franklin and Stirling Hill. Here 
they occur in extensive deposits, associated together, and con- 
nected with the white crystalline limestone. At Stirling Hill 
there are two of these deposits from three to fifteen feet in width. 
Their general course is northeast and southwest, and their dip 
forty degrees to the southeast. The red oxide of zinc, me- 
chanically associated with franklinite, and, in places, dissemi- 
nated to a greater or less extent through the limestone, occu- 
pies the upper portion of the deposit, while the lower portion 
is composed of grains and crystals of franklinite mechanically 
associated with willemite (silicate of zinc), disseminated through 
the limestone. The greater, or southeasterly deposit, occurs 
in a limestone bluflf, which rises abruptly from one hundred 
and fifty to two hundred feet, forming a steep southeastern 
slope. It has been worked four hundred yards on its outcrop, 
in one place, on the property of the New Jersey Zinc Compa- 
ny, to the depth of two hundred feet. Near the surface, the 
line portion of the deposit was from two to three feet in width ; 
Bk its present depth it is from six to eight feet in width, and 
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affords an excellent quality of ore. The franklinite portion of 
the vein is Tery irregolar. In one place it is from fifteen to 
twenty feet in width, and of a remarkably pute quality ; but, 
in either direction from this spot, it becomes thinner, and, in 
many places consists of a few crystals of franklinite very spa- 
ringly disseminated through the limestone. The second, or 
northwesterly deposit, has been recently opened on the pro- 
perty of the Passaic Company. It has been worked to the 
depth of about forty feet, and as yet does not exhibit the regu* 
larity found in the former. A tunnel is now being driven 
into the base of the hill, which will strike the deposit about 
ninety feet from its outcrop. 

At the present time, two companies are engaged in mining 
the zinc ores of this locality, and in manufacturing directly 
therefrom the white oxide of zinc. The one is called the 
New Jersey Zinc Company, and the other the Passaic Zinc 
Company. The former was organized in 184S; and their 
works, situated in Newark, are in successful operation, pro- 
ducing annually between three and four thousand tons of the 
white oxide of zinc, which is sold as a paint, and is preferred 
for many purposes to white lead. A small furnace has been 
recently erected at their works, in which the refuse matter, 
chiefly franklinite, is smelted for iron. 

The works of the Passaic Company have been recently 
established at Jersey City, where preparations have been made 
for manufacturing the white oxide on an extensive scale. 

The only remaining locality at which these ores have beea 
found, is at Mine Hill, in Franklin, where the franklinite greatly 
predominates over the other mineral. Two extensive deposits 
have been exposed, and worked to a considerable extent^ 
crossing Mi&e Hill for a distance of three quarters of a mile in 
a northeasterly and southwesterly direction. They occupy the 
summit of the hill, which rises one hundred and fifty feet 
above water level ; and to this depth the ore may be removed 
at a trifling expense. The following section on the south- 
western slope of the hill, commencing at the northwest, and 
crossing the formations towards the southeast, represents the 
relative position of the two deposits of ora 



4« 

1. Syenite. 

2: Magnetic iron, from two to six feet in width. 

8. White Limestone, from four to ten feet in width. ' 

4. Franklinite, twenty feet in width. 

5. White Limestone, sixty feet in width, 
» 6. Franklinite, twenty feet in width. 

7. White Limestone. 

The latter deposit of Franklinite (6)' has been recently ex- 
posed for several hundred yards on its outcrop, exhibiting a 
inafis of nearly pure ore, varying from twenty to fifty feet in 
width. At an opening in the deposit at the ncxtheastem part 
of the hill, a considerable quantity of red oxide of zinc is 
mixed with the franklinite; as far, however, as the deposit 
is exposed, but very little zinc occurs. The magnetic iron 
ore (2) herewith associated, has been formerly worked to a 
great extent, yielding largei quantities of excellent ore which 
was smelted in the old Franklin Furnace. 

The New Jersey Franklinite Company, organized in 1862, 
18 actively engaged iii erecting fhmaces and suitable build- 
ings within a few yards of the deposits, for the purpose of 
smelting the ore, which will at the sam^ time yield a superior 
article of iron as well as the oxide of zinc. One furnace is 
nearly completed, and will be put into operation in the course 
ol« few weeks. The iron manufactured from the franklinite 
ore is of an excellent quality, and peculiarly adapted to the 
production of the best kind of steel. There are many cir- 
timnstances which render Franklin an admirable location for 
ftie successful prosecution of an enterprise of this character. 
It- not only furnishes an inexhaustible quantity of ore, but 
with the exception of fUel, every other article required in the 
iiianufacture of iron and zinc. Building materials of every 
d^ription, including granite, marble and sandstones; clay 
far the production of bricks ; limestone for plaster, masonry, 
*a, ..T. .totoc. In .ddW.. v,^!^ ^v.„»^ 
nature has here also furnished a never-failing water-power, by 
iriBkich operations of every kind may be greatly facilitated. 
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fiHELt MABii— CALCAREOUS SIKTKR — OALCAKBOUS TCTFA— 

TRAVKRTIIT. 

These terms are applied to deposits of lime from solution in 
water. They occur generally in springs, ponds, shallow lakes 
and low marshy lands. Water holding carbonic acid gas in 
solution, has thfe property of dissolving carbonate of lime, 
which is deposited in the form of a fine powder, whenever the 
carbonic acid gas escapes. This gas is held in solution by rain 
water, and many spring waters, which, in percolating through 
limestone rocks, or in passing over their surface, dissolve a 
portion of the lime, and carry it into ponds, lakes and marshes, 
where it is deposited in the form of a white calcareous pow- 
der. It is there absorbed and secreted by testaceous animols, 
whose outer covering, or shell, is thus formed. In those situ- 
ations where a large quantity of calcareous matter is held in 
solution, these small testaceous animals grow in great abund- 
ance, and live but a short time, their places being taken by 
other generations, w* ich in ti rn die; and thus large deposits 
are formed, called shell marl In those situations where but 
Httle calcareous matter is held in solution, new generations (MP 
testacea, in forming their own shells, consume those of pre- 
existing ones, and thus the rapid accumulation of shells is re- 
twded. And, again, wbere a superfluous amount of carbonate 
of lime is held in solution, which is very often the case ia 
limestone districts, the lime is deposited with the testaceou$ 
remaitis, which still more rapidly increases the deposits. 
Shallow ponds, or lakes, where the deposition m shells and 
lime is rapidly carried on, finally become filled up to the water 
line ; so ,spou as the water passes ofl^ peat begins to form, 
and by its annual growth and decay, a deposit of this mate- 
rial is quickly accumulated upon this marl. When in such 
cases^ the peat begins to form on the surface, the testaceous 
animals do not cease to exist, but on the contrary, continue 
generation after generation to increase the deposit of marl un- 
der the peat, while at the same time the peat is continually 
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increasing npon the surface. It is in this form that extensive 
deposits of marl occur in almost eveiy part of this county. 
Wherever such deposits have been examined, they are usually 
found to rest upon a bed of clay, sand or gravel, and are suc- 
oeeded by muck or peat. At or near the junction of the peat 
and marl, a layer of living testacea generally occurs, mingled 
with the peat. From twenty -five to thirty inches below this, 
the living animals disappear, their places being occupied by 
their remains in a decomposed state. The shells most fre- 
quently found in these deposits are the Limnea jugularis, Yal- 
vata tricarinata, Cyclas similis, Planorbis bicarinata, and some 
other species. 

Springs holding a large quantity of lime in solution, some- 
times deposit it on the surface in the form of a loose porous 
mass. It oflen happens that twigs and leaves are enveloped 
in these deposits, and their impressions thus preserved in a 
most beautiful and perfect manner. Such deposits are called 
calcareous sinter, calcareous tufa or travertin. Extensive de- 
posits of calcareous sinter and shell marl are found in every 
part of this county. The most important localities are in the 
limestone districts. A large deposit of shell inarl is found 
along the course of Chambers' Mill Brook, in Montague 
Township, on the farm of Isaac Bonnell| Esq. . This deposit 
covers an area of from seventy •five to one hundred acres. It 
is situated in a low meadow or marshy land, surrounded by 
limestone hills ; and this meadow has, at one time doubtless^ 
been covered by a shallow lake or pond. Near the centre of 
the deposit, an examination was made to the depth of eighteen 
feet, giving U^e following section : 
Peat and muck, 8 feet 

Marl and peat containing living testacea, 4 feet 

Marl, very fine, made up of decomposed shells, 11 feet 

The instrument not being of sufficient length, the whole 

thickness of the deposit was not ascertained. In other places 

where examinations were made, the peat was found to be from 

five to ten feet in thickness ; and from six to ten feet fh)m 
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(lii»0ai&d0/iW0i«i:)««A«iid}ft<Ued^^^ tmsdcBt^ 

treea.fimn^bn^to tf«io fiwfein diametdr. 
A. Om^the IAuHb EktkiU^: tw^o milea soutlieast of ih^. town 06 
MontflgcM^ upod tbo i pixqparly of L Ode, Bdq., is found amv; 
ther deposit^ ooteiii^ an area of fifty acres. The peat rest^ 
ing«pOtt tbe muA^ ia &om fonr to= six &et ia thickness; and 
^ coiaj^ fstta ffxlto eight feet^ resting upon abed of sand and 
gravel. Oa.tbe ttam^ of Mr. Isaiah Yannetlen, one mile and 
a half nor&eaatof HainsviUe, is another deposit covering aa 
area of twenty >acEefi^ and overlaid by a deposit of peat from 
thnee taei^it:fi9etiji ihidkinesB. On the farm of Mr. Benjari 
min P. Van Syckle, in Sandiston Township, three miles norths 
v^t of Tottte'aCqmer^ and two milto soutbeasir of Bingman's 
Fjerrjfis:£bandA'Xiep<toiit'ofcalcaveDiia. sinter, covering an aim 
of at kftst five aoees; It.is exposed on either side of a smail 
stream >totiie«[ef)th.of^veral feet A. well fifteen feet de^ 
has been dug itz<6 it without passing through its whole extent. 
Though V8cy!fa9aid and'oompact upon the surface^ it becomes 
softer and mate pulverulent a& it descends. In it are found 
numerous nodules, or concretionary masses, which have been, 
formed by tke^depositioaQf thelime around a twig dr some 
other substance US' aisuoleus for the aggregation of ealoareoua 
particles. The vouorae of ^is deposit may be: traced to « 
q)ring^ half a^^iledilstatit, near the bouse of Mr. James Struble. 
This q>ring issuetrfDom^be base of limestone ridge, and empties 
into a small reservoir; or pond, whence it passes to Mr. Van 
Sydde's land In the bottom of t^is reservoir grows the Chara, 
a genus of aquatie plantas. While growing at the bottom of 
ponda and streams^ it had' a' dark green color, but upon being 
removed and exposed divectly to the atmosphere^ it soon be- 
comes wlttte*and< craotbles to a fine powder composed chiefly 
of the carbonate of lime. Large quiantitiesof it are constantly 
fonnmg ait the-botlxitn ol this pond, and it requires to be re- 
moved^ firom tkne t^ time^ in oider to ]Mrevent the pond £roni 
being filled by ita rapldf aeoumulatioli/' ^ 

Another extensive deposit of calcareous sinter is found on 
the ]itamofD^>*ril6f$ m -BiiigmM^s ' Feivy, a- Kitle above the 
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Delaware River. It oorer^ an: extendiTO a^ei^ and isifroiir 
fifteen to twj^nty-five feet in thickness, as majr be sedn bj: 
examining either side of a small stream passing through it, 
and from which the calcareous matter has been deposited^ 
On the surface, where it is exposed directly to the atmosphefc^ 
it is very hard, and emits a ringing sound when struck witk 
the hammer. A few feet finom the surface it is soft and pnl- 
yerulent, and of a light gray color. It contains numeioaa 
beautiful and perfect impressions of leaves, branches, etc. 

Inexhaustible quantities of marl and caloareoos sinter majr 
be obtained from the above localities at a oomparatirdy tiv 
fling expense.* 

In the Kittatinny and Wallkill Valleys, deposits of mari 
are numerous. They are found several feet in thickness, at 
the bottom of the lakes and ponds, marshes^ and meadow 
lands so abundant in these districts. A v^tj bommon name 
for these small collections of water is ^ White Pond^*^ ot 
which several are so called in the county. This name is giveii* 
to them on account oi the deposits of shells disttnotly visible 
at their bottom. 

Peat and marl are found in abundance in Yemon Town* 
ship, on Black Greek, the meadows opposite the town of Yer* 
non covering an area of several hundreds of acres. The peat 
here varies fix>m four to fifteen feet in thickness^ and the marl 
from one to ten. Numerous other localities have been noticed 
and will be referred to in a future report. 

Deposits of marl occur most generally in peaty meadow^ 
and marshes; and in such places may be easily examined by 
thrusting through the surface a pole or rod, to which the 
marl, if present^ will adhere. It may alao be done by means 
of a spade or shovel; but the examinatioQ is. sometimes. :te* 
dious, on account of the presence of. wi^t, which often re* 
moves the marl from the pole, or renders the use Of the spade 
laborious. An instrument admirably adapted to such examir: 
nations has been employed during the j^aat year. It is so qoq- 

* For analjMi 6i i{)e«m«nt:fttkn m^ aM tfc* ana^td: Rapoit of Mr. 
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struGted that a quantity of peat, marl, soil, etc., may be taketi 
firom any depth without mixing it with the other materialg 
8aiT0unding.it. 

The accompanying figures will give an idea of its construe* 
tion : A B is the whole instrument, sixteen feet in length. A 
is its point or borer ; B its handle. The point or borer. A, is 
twelve inches in length, and one inch and a half at its greatest 
diameter. It is formed of two half cylinders, an exterior, a, 
and an interior, b. They are io arranged that when put to* 
gether, as at c, the exterior rolls upon the interior, causing 
the whole to present the form of a conical or tapering cylin- 
der. The handle is made of strong wood, and in detached 
portions, four feet in length, which may be connected at plea- 
aure, by means of an iron band, as at d. The object in having 
the handle in detached portions is for convenience of trans- 
portation, and for increasing its length as circumstances may 
demand. The instrument being closed, as represented at A 
B, it is forced into the peat or marl to the depth at which the; 
examination is to be made ; then by turning the handle to the 
right, the pressure on the exterior cylinder, forces it behind the 
interior, and in this manner the instrument is opened. It is- 
then forced downward six or eight inches, or the length of tie 
cylinder, when the hollow becomes filled. The handle being 
then turned towards the left, the cylinder encloses a poition of 
peat or other matter taken from the spot where the instrument 
stopped. Its precise depth is indicated by'the numbec of feet 
and inches represented on the handle.* 



USE OF SHELL MARL AS A MANUBE.. 

In Europe, as well as in some part3 of this oountry^ shell 
Qiarl has long been considered one of the most valuable of 
fertilizers. It not only possesses every property of lime in 

* For a description of this instrument, from wHch it was made^ram inie\Md 
to Leo Sesquereanx, of Columbus, Ohu\ a gentleman who has made extensive 
examinations of the peai and «ml lands of Bttro))^ ^d tbk oouotrjr. 
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its action upon soils, but it very often contaitis pbosptrorio 
acid, ammonia, organic matter, and other substances which iw 
crease its value.* Its principal constituent is carbonate of 
lime, in the form of what is called "mild lime," because free 
from that causticity which quicklime, slaked Irjr water or air, 
possesses, and which is very often injurious to soils. Its pul- 
verulent State gives it an advantage orer lime, fbr it simply 
requires to be removed from thfe deposits and spread on thel 
land, or composted with muck or pesit, or exposed in heaps 
for a time, as circumstances may demand ; while lime, before 
it can be applied to soils, must be quarried, burned, slaked, 
&c. It may be advantageously employed in certain forms and 
quantities, and under proper circumstances, to all soils. Thd 
<iuantity and form in which it should be applied is indicated by 
the character of the soil. On peaty soils, or those which con* 
tain a large amount of vegetable matter, it may be used in 
great quantities, either by spreading it broad cast, directly 
after taking it from its bed, or after it has been drawn to som^ 
convenient ^1*^^ a^d suffered to remain in heaps exposed to 
the air, six or eight months ; or even after it has been burned 
,and slaked like limestone. In the latter case it becomes cans* 
itic lime, and should be used only upon soils which contain a 
great quantity of inactive vegetable matter, as is often the 
•case in low peaty lands, or where tliere is a large deposit of 
^muck. Such lands are abundant in Sussex County. They are 
•chiefly situated in springy places, on streams, etc., as the nu- 
merous peat and bog meadows on the Little and Big FlatkiU, 
.the drowned lands on the Wallkill, the marshes and swamps 
on' the Paulinskill, Black and Papakating creeks, and, in fact, 
on all the streams, large and small, in the bounty. There are 
thousands of acres of such lands in this part of the State, lying 
perfectly usfeless, and in many cases generating malarious dis- 
eases, which, on being reclaimed by thorough drainage and -a 
free usie of lime, would be deprived of their malarious poisoniS^' 
And rendered the most productive soils in the State. 

* S«e analytU bj Mr. WurU in th« MUMOiid repoil 
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J^ ttK) 1)86 of lime as # fertilizer, ifc may. be efsttablislied as i 
DenenJi ruH that it ia only to avuth. lands that it should be ap< 
{died in its eaustic state.* 

> Shell marl, either alone or oomposted with peat and Tnuck^ 
may be advantageously used in large quantities on clayey, 
sandy, and loamy soils. The principal object in composting 
it with peat and muok is, at the same time, to add organic 
matter to the soil. If the soil contains already a sufficient 
quantity of organic matter in an active or proper stiate, it may 
hd applied alone. Its mechanical action on many soils, par** 
ticularly on hardpan, or clayey soils, rendering them more 
pulverulent and open, is of great importance. It may be ad- 
Tantageously employed upon poisonous soils. Copperas or 
sulphate of iron renders laud sterile. Whenever a soil is de- 
rived from the debris of a rock wherein is found iron pyrites, 
{sulphuret^f iron,) it will contain sulphate of iron, and very 
(oAen in sufficient quantities to destroy vegetation. An in- 
stance of this was observed in Frankford Township, near the 
County Poor House. In its vicinity was a ridge of slate con- 
taining a large amount of pyrites, which, being very soft, is 
constantly undergoing decomposition, and forming sulphate of 
iron, and this is carried over the soil and mingled with it by 
the wash of the ridge. 

To a calcareous soil, or one which has been formed from the 
debris of limestone rock, it may be applied in small quantities 
aJon^i or composted with lp.rge quantities of vegetable matter. 
On the northwestern slope of the Blue, or Kittatinny Moun- 
taiiv the course of the Little Flatkill is near the dividing line 
between the limestone of the Helderberg Series, and the red 
sandstone and shales of the Medina Sandstone. The soil on 
the limestone billft between the Little Flatkill and the Delaware 



.f By cftustio Hme« is understood tli« hydrate of lime, or that form pvodnoed 
Iff aJalciiig tv^df btiraed or quick lima wUh water. Ita eauaiic property la 
l^reatest directly afUr being slaked. From that time the carbooie acid of the at- 
mosphere, uniting with it, drives off the water, and taking its place diminishea 
Ms caastio property^ This action continnea until all the vater is driven tiSt and 
it btooiiietcarbomit of Umfl^ or mild lima. 
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Biver is chiefly of a loamy, calcarec^us naturel, formed bjf the 
disintegration of the various kinds of limestone and sandstone 
bowlders which are very abundant over its surface. On ibe 
other side of the Little Flatkill, between it and the summit of 
tbe mountain, the soil is of a sandy nature and deficient in or- 
gat^ic matter. On this soil the shell marl, either alone or com* 
posted, would be of great advantage. On the other side of the 
Kill it should be applied, as a general rule, in smaller quanti- 
ties, together with vegetable matter. Thus it will be seen thi^t 
various circumstances, such as the nature and character of the 
aoil, manner and form of ^implication, &c., should guide us in 
the use of this material as a fertilizer; and when all thes^ 
things are properly considered, it will undoubtedly prove ft 
cheap and effectual means of enriching the soils t>f this eounty. 
It may be used to a certain extent in place of gypsum, of 
which there has been a great consumption here. By referring 
to the analyses of Mr. Wurtz in the annexed report, it will be 
observed that this material, (sulphate of lime or gypsum,) is 
sometimes found as one of its constituents. No general rule 
ean be given in i^gard to the quanti^ of marl which may 
be applied per aorfe. This must depend on the various oir* 
oumstanoes to which we have already referred, as well as on 
the composition of the marl, its per centage of carbonate of 
Ume, &a 

Although this valuable fertilizer is found in such extensive 
and accessible deposits in every part of the county, it has 
been but very little used. This is doubtless owing to the in- 
judicious manner in which trials of it have, from time to time, 
been made. On account of its great accessibility, and through 
ignorance of its nature, it has been applied in such large quan* 
tities as to destroy vegetation and render the soil sterile for a 
number of years. On the property of Mr. James H. Struble, 
in San(Hston Township, is a barren spot of land to which 
marl, or calcareous sinter, was applied eighteen years ago.^ 
Since this time, as I was informed, no vegetables would grow 
except when a heavy coat of barn-yard manure, or vegetable 
matter, is applied to it, and then but one luxuriant crop oan 
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be obtained. This experiment not only proves the injurious 
effects of too large a quantity of this material, but it also 
speaks volumes in its favor. It has been used by Mr. Van 
Syckle, in this vicinity, and by others in different parts of the 
country, with great success. These facts, together with the 
high estimation in which it is held in the State of New York, 
and wherever it has been extensivi^ly and judiciously used, 
should be sufficient to dispel the prejudice so prevalent among 
the ihrmen of this county, that it actis as a poison to vegeta- 
tion. 

I am, Sir, 

Your very obedient servant, 
William Kitchell. 

N&WAAX| N. #., January 16, 1866. < 
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REPORT 

OF PHOFESSOR GSPBOE H. COOK:, ABSISTAKT ,G£OL06IST« 



To Dr. Wm. JHteMl, Superintendent of the Oeoloffieai Sur^e^ of New 

Jereey: 

Dear Sir : — In pursuance of my {^Qi^ lisAaBiiteirt Oeolo- 
gist, charged with the surrey of the southern part of the State 
of New Jersey, I respectfully submit the aocompanyiug Re- 
port. 

The instructions receired were to make a geological sur- 
vey of the eastern half of Monmouth County, and report upon 
the same at the close of the present year. In acoordance with 
these, the survey has been prosecuted either in the field or in 
the laboratory from July twenty-seventh to the present time. 
It has not yet been brought to a conclusion, but is in such oxxxr 
dition ^at it can be completed at an early day. 

At the commencement of a survey of this kind, many of 
the examinations must be of a general character, and such as 
have a bearing upon all the work which is to follow. For 
this reason, while the main part of my examinations have 
been made in the eastern part of the county, I have made one 
excursion to its western part, and another entirely across the 
State, and down to Salem. I trust that the work already 
done will be found useful, and that the foundation is laid for 
prosecuting the survey with accuracy and dispatch. 

Very respectfully. 

Your obedient servant, 

Geo. H. Cook. 

BvTOBSS CoLLSOB, Deo$mbeir 80, lS5i. 
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GKNERAL REMABICS. 
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That part of New Jersey wbicb, in- the Geological Survey^ 
ifl assigned to th€^ southern division, includes all that portioii 
^ the State lying south of a line drawn from Staten Island 
iSound^ near ElUscibetliport, to the Delaware Biyer, a litUe be* 
low Trenton. The line follows the southeastern border of the 
red shales and sandstones which stretch across the central pari 
ci4he State. Its generial direction is straight, and its bearing 
a little west of southwest. The extreme length of the district 
is one hundred and ten miles, and its greatest breadth about 
serenty-flve milea. Its area is- estimated at not £ur from three 
thousand four hundred square miles. 

In its physical geography, it is remarkable for its lack of 
hilk^ itfr sandysoil, its extensive pine woods, and for the almost 
entire absence of rocks. 

The^Nevisink Hills arethree hundred and ten feet high,^ 
and a chain of hills of a somewhat less elevation extends from 
ifaem in a westerly direction to Freehold. South <^ these the 
country 8eld(Mx^ rises moTO than sixty feet above the level of 
the sea. 

A belt of clayey or loamy soil, several miles in width, ex- 
tends across the northern border of the district, and down the 
Delaware River to the bay ; and streaks of clayey soil are 
generally found on one or the other of the banks of the streams 

* See Gordon*! Gaieteer, ^ 1. 
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running into the Atlantic. With these exceptions the soil is 
a light sand, and extensive tracts of it are still covered with 
pines and scrub oaks. 

A kind of cemented gravel or pudding-stone, firm enough 
to be used for the commoner purposes of building, is found in 
some of the higher hills, and thin layers of limestone, which 
can be burned into lime, are found in a few .places ; but solid 
beds of rock are nowhferehieVwith. '' '^ 

" The whole of the district is tolerably well watered ; but 
the streams are neither large nor rapid, and are remarkable for 
the depth of their beds, which cause, indeed, almost the only 
inequalities in its surface." " Most of the streams have crooked 
eoorses, and flowing through a flat country, are comimonly 
navigable some miles from their mouths. Unlike the rivei$ 
of hilly countries, they are steady in their yolumeSi and uai- 
Icd^ni. supplies of water can be more confidently relied upon."^ 

There being but little water power, manufacturing is EOt 
carried on to any considerable extent. Deposits of bog. iron 
ore are found, and a soiLall amount of iron, is made fix)m them; 
and there is an abundance of excellent sand. for glass making^ 
jrhich, with the chei^neas of fud, has caused the establish.- 
meat of nuoierous glass-houses. The principal business of the 
inhabitants is agriculture. In this, remarkable advances have 
'been made within a few years. In 1834, Gordon says, "An 
immense forest covers probably four fifths of this district, and 
forty years ago it was not worth more than from six to ten 
eefits an acre. From this they have risen to an average price 
of aix dollars an acre." 

The following statement, compiled mostly from the United 
filates Census of 1850, shows nearly its present condition. 

* See Gordon's Gazetteer, 
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FARMS mACRBS. 




COinVTIBA. 




per sera. ' 




Iinprotre<L 


UalmpnVved. 

■ 


Third of Mercer, . 


31,793 


7,196 


$54 18 


Half of Middlesex, . 


57,969 


21,053 


41 21 


Monmouth, 


• 14i,739 


62,440 


50 40 


Ocean, ..... 


26,466 


28,887 


19 86 


Burlitii(toD, 


ia2.0l7 


40,670 


67 66 


CHinden, .... 


63.968 


77,416 


35 49 


Atlantic, . . 


16,006 


34,585 


13 80 


GlonceKter, . . . . 


68,810 


62,89t 


37 37- 


BaleiTi, . . 


105,956 


38,042 


45 88 


Quiiiberlimd, • . • • 


48469 \ 


71^646 


22 10 


Cape May, 


14,310 


37,663 
492,885 }i 


16i 87 


Totnl, 

• 


700,503 


reail 41 70 



The following table, compiled from the same sources, wijl 
furnish data for comparison with the whole State, and also 
with the neighboring States. 



STATES. 



MaHsachusetto, 

Connecticut, 

New York, 

New Jersey, 

Pennsylraoia, 

Delaware, 

Maryland, 



Areftin 
acrei. 



FARMS IN ACRKS. 



4,640,000 
3,040,000 

29,440,000 
4,384,640 

30,080,000 
1,356,800 
7,040,000 



1 Improved. 

2,133,436 
1,768,178 
12.408,968 
1,768,991 
8,628,619 
580,862 
2,797,905 



(J nlm proved. 



1,222,576 
615,701 

6,710,120 
984,955 

6,204,728 
875,282 

1,836,445 



Avenf* Tftlis m 
farm* per acrs. 



$32 60 
30 60 
29 00 
43 67 
27 88 
19 76 
18 81 



In these tables the improved lands include only such m 
produced crops; the unimproved, such as did not prodaoe 
crops, but were connected with the farms. Unoccupied land 
is not included under either of these heads; 

A comparison of the first and second table shows, that 
while the value of the land in farms is a little less in the 
southern division than the average of the whole State, ii is 
still greater Uiau that of any other State mentioned, and it is 
greater than that of any other State in the Uniott. I have not 
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been able to ascertain the areas of the coanties separately, and 
cannot give the amount of land in farms, compared with that 
BtiU unoccupied. But if we suppose one hatf of the State te 
be in t)ie southern division, a little more than one half its 
area must hfd in farms, which is less than in Massachusetts^ 
Connecticut, New York, and the northern half of New Jer- 
■ej; and greater than in Pennsjrlvania, Delaware, and Mary- 
land. 

The climate is mild or even warm, and the early springs an4 
light soils enable the farmers to furnish the first supplies of 
garden produce to the markets of New York and Philadelphia^ 
and a large part of such supplies for those cities is drawn from 
New Jersey. , Of. oth^. crops, Indian corn and potatoes are 
raised in largest quantities. Wheat, rye, oats, and sweet pota- 
toes are extensively cultivated. The amount of live stock is 
Clinch above the coverage pf our country. 

The rapid advance of agriculture in this district is due in 
part to its location, in part to the improvement of the country 
generally, but more is to be ascribed to the use of a kind of 
Daarl which is found here in immense quantity. The belt or 
strip of land under which this is found lies obliquely across the 
State from Sandy Hook Bay southwest to Salem. Its length 
is about ninety miles, and its breadth fourteen miles at its 
eastern extremity, and. six miles at its western.^ Its area is 
nine hundred square miles, or five hundred and seventy <fiix 
thousand acres; and its benefits are shared by a considerable 
district of country lying on each side of it, so that the whole 
area improved by it is swelled considerably beyond the above 
amaunt It has been worth millions of dollacs to the State in 
the iooreased value of the land and produce, besides the infiut 
enoe it has exertedin awakening and fostering a spirit for 
agricultural improvement. Requiring labor and not money 
from, those who would enjoy its benefitfi, it has been found 
admirably adapted; to encourage audi reward enteiprising ior 
dustry. 

jjTba attention of men of science has been firequMitly oalled 
tOitbiftint^reating formatioa on aceoont of ils Yalueia agricul« 
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itattj' in^^iliiwMi^mMktow and t^etnaAaible' fomilb; ^^icnmi 
Adis, dhaHE^ tiMb/'&O;, beitfg comfncm 'in il Its g^hfp^ 
ohametey was fitsi distinctly shown by Professor L. Vanuxettij^' 
Dr. Morton, and Mr. Conrad, of PHiladfelphia, in eighVeen hutt^ 
dred and twelnty-deven: In eighteen hundred «nd thirty-five, 
the legislature orderi^d' ^ geological survey of the State to b^ 
lAade^ This was done by Professol* H. D. Rogers, and his ftnai 
report' was presented in eighteen hundred and iforty. Thisr©-^ 
port included a very full account of the marl, both geological' 
and chemical. Numbers of analyses of the varieties df it h.B^B' 
been made by other chemists; some of these are important| 
and will be referred to again. Under such crrcumsteinees, the 
present examination was entered upon with a good ded of 
distrust ; and nothing but a knowledge that the openings into 
the marl were much more numerous and extensive than when 
Professor Bogers closed his survey, and that thus an oppor* 
tunity for study was now presented which was not then avail- 
able, could have induced an attempt to re-examine what had 
already been so well done. 



DESOBIPTTVB GEOLOOY. 

From examinations in the field, the following facts aier 
proved : — 

1 . The clays and marls, which constitute the basis of most 
of this part of the State, are in regular and continuous layers. 

2. These layers are not level, but incline or dip towards the # 
southeast. They have been ob. erved to descend firom twenty 
to fifly feet in a mile. 

3. Since these layers were formed, the action of water, or 
other causes, haa worn a,way and changed the surfisbce of tho 
country. 

In passing acrosar the country from the north towards the 
south, we come upon the different layers in orderly succession ; 
iu examining the pits which have been opened for marl, the 
£reieoeflBiveky«raftre al?rays feond iii^fato'aame^4^^ ezaoiii 



nations upon the sides of hills where they have been cat into^- 
show the same order that is found in the lower grounds to the 
south of them ; and the same fact is observed in the banks of 
Streams which cut through the layers. 

From the fossils found iu these beds, geologists have deter- 
mined that the marls and the clays north of them, and between 
them and the red sandstone, belong to the oretaoeous or chalk 
formation,^ and that the beds on the southern border of the 
marl belong to the tertiary. The sands and some of the clayi^ 
south of these, are probably of more recent origin. 

The general principles stated above, are all exemplified in 
Eastern Monmouth ; the clays are found on its north sidei the 
marls across the centre, and the sands on the southern side. 

I. The clays occupy the county between the northwest line 
of the county and the northern sides of the hills which extend 
from the Nevisink to Mount Pleasant, and on to near English- 
town. On the shores of Sandy Hook and Baritan Bay, the 
clay is thickly covered with sand. In the valleys between 
some of the hills mentioned, it extends considerably further 
south. It is almost black when wet, but is gray when dry. 
It contains a good deal of micaceous sand. The trunks and 
branches of trees, in the form of lignite, are found in it in 
great quantities, and frequently associated with sulphuret and 
sulphate of iron. Irregular streaks of green marl are also 
found in it ; in some places enough to make it valuable as a 
manure. Characteristic fossils are also found. The examina- 
tions made thus tar have not been sufficient to furnish precise 

* descriptions of the position or qualities of the difierent layers 
or even of the beds of this stratum. 

II. The marls are found in various parts of the country 
ftom the south line of the clays to a line drawn from the At- 

* A "fonnAtion," in geology, i» " that oollMtion or Msemblage of beds or 
lAjerik stratA or portions of earth or minera]fl> which seem to have been formed 
At the same e|y><^, and to have the same general charaetert of composition and 
lO^emeni* (Webeter.) In this report I will use the terms stmttim, bed, Iwd 
kfw^ ibr to flMeesfiTA Mbdivisioiis ; thus dividing the ImuitiQa into •'tttnAtu'^ 
•ach ftratiim into "beds,** and eaeh bed into "layers.** 
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iMtie-'diofe, near Chmi Pond, ia Deal, to the Masaaqoaft 
Biyeri between Upper and Lower Squankum* ■ \- 

The aubstanoe here called znarl, id 'not the ordinary oalca- 
xeoua (day or earth, whioh is distinguished by its light color and 
its effervescenoe with acids, but is a kind ^of earth, most of 
which ifl in litUe rounded grains, about the sisse of fine gun- 
powder ; its color is usually some shade of green ; the crushed 
grains are always green ; and they are so soft that they can 
easily be crushed on the nail; they scarcely efiervesce with 
acids. Besides the grains in the marl, there is generally a 
little white sand and some clay; the latter being of variouft 
dbadea of black, brown, drab, or green, and so mixed in as to 
give color to the whole ; great numbers of shells are found is 
some of the layers ; these of course cause the marl to efEervesce. 
The maxi grains are known in geology as greenaand. 

Though the whole series of beds which is exposed in the 
district 0OW under examination, is called the marl stratum, j6% 
marl grains ace not found in all the beds, some of them con** 
sisting entirely of sand, and others of clay. 

There are three distinct beds of marl in the stratum: the 
Jir^ indudes those found north of the north branch of Shrews-: 
bury Biver, Swimming Eirer, and Yellow Bnx)k ; also those 
found on the head waters of South Biyer, north of Freehold! 
A few pits have also been opened below tide leirel at Bed 
Baiik. The aeoand includes those near the head of the soutb 
bran^ of Shrewsbury . Biver ; those near Eatontown; those 
along the valley of Hockhockson Brook, above Tinton Falls; 
those a little south of Colt's Neck Village ; those about a 
mile and a half south of Freehold, and those south of Blu0 
Ball ; ii also includes the yellow marls south of Eatontown 
and about Long Branch ; the same bed is also found near the 
tops of the hills south of Bed Bank and that south of 
the Phalanx Dwellings, and I think in some of the highest 
points (^ the Nevisink Hills. The third bed indudes the 
marls of. D«ali Fopflar,' Shark Biver, and Squankum. 
r The bed of yeUow ferruginous sand whioh is so oenspioa', 
o«K«{iaatma :i]|t,liie adJ. of the Kevi8ink% et Bed Bank, at 
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Oolt'9 N6<ft:, and ndeed entirely aoroM tiie Stale, U«b betir«M 
the first and second beds ^of marl. j . . 

' ' '*A* bed fiHit4L reliembling beach sand^ with a very fe«r inarl 
gfidnsacaffeeared through^ it^ liee between Ihe' second Mid thivd 
mu*l beda. ' 

The several beds of mari are each made up of disliiiot %• 
dn^ which yary in appearance and in pUpppefties; 

In the first bed five distinct layers may be recc^iaed. 

1. A layer of sand and fine gravel, fi\>m two to four or 
H!ave> feet in thickness. This is very distinctly separated from 
ihe day which lies immediately under it. It contains nume* 
rooa fossils^ a considerable proportion of marl grains, and is 
valuable as a manure. It is known as Mind marL 

2. A layer of nearly pure marl grains, of variable thick" 
ness, averaging perhaps four feet A little blackish day 'is 
mixed with the marl, from which it is generally known as 
black marl It contains but few fossils. As a manure it ia 
highly prized. Though always found, it is not very dis^ 
tinctly separated from the next layer* 

8. A layer of from twelve to sixteen feet in thickness, 
known as blue or gray marl, from its containing a consideiable 
amount of a drab colored clay, inclining to bluish or grayidk; 
It has numbers of very>large and heavy oyster sheila in iti«-^ 
generally there is a streak from eight inches to two feet ihicky 
which is almost solid with shells. This layer is very higUy 
prised as a quick and lasting fertilizer. It changes gjndtuiify 
into the one next above. 

4. Three or four feet of black marl, almoit exactly like 
that of No. 2. It is not found distinctly marked in mil plaoea 

6. Dark colored marl six or eight feet thick, oontaining 
fewer and fewer of the mari grains in its higher parts, and at 
last only to be distinguirtied from the dark clay into which it 
runs, by the thin flaky shells scattered through it 

The thickness of this bed of marl id at least thirty feetL^ 
The whole can be seen in the side of the Nevisink Htlla on 
the shore of Sandy Hook Bay. They have all been paned 
through in tia» ptiaof the Kbrth AmerieanPhalaiu^ aad'-lfaV' 
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William Hartsho^ie had them bored through for me in his 
pits, north of Freehold. All except the top layer is well ex- 
posed in the pits of Wm. Conover, near Marlboro*. And they 
can be seen in succession, by passing along the valleys of any 
of the streams which run through the marl, as the Spottswood 
north and south branches of South Biver, and in the Hop 
Brook from Taylor's Mill to Marlboro'. 

The following circumstances may produce a little difficulty, 
at first, in verifying the preceding statements. Whenever the 
clay, which lies immediately over thi^ bed of marl, has been 
worn away, and the marl lies above the bed of neighboring 
streams, the rains and surface water penetrate it, to a greater 
or less depth, and leach off; dissolving out the fossils and leav- 
ing earth in their places ; changing its color to a rusty red ; 
and forming numerous flaky crusts, or sometimes strong cakes 
of impure oxide of iron, in it. Such marls are called dry hank 
or hiU marls. These changes have taken place to a much 
greater extent in some localities than in others. Marls which 
lie so as not to be subject to the action of surface w^r, or 
drainage, are called wet hank or meadow marls. 

The characteristic fossils of this bed are Exogyra costata, 
Gryphaea convexa, Ostrea falcata, Terebratula sayii and Be- 
lemnites americanus. A great many others are found, but 
they are not so numerous and not so generally present in all 
localitied. 

Lying inamediately upon the bed of marl which has just 
been described, and not separated from it by any well marked 
division, is a layer of black clay. It contains scales of mica 
and grains of sand. In small quantities it cannot easily be 
distinguished from the clay of the stratum below the marl. It 
frequently contains sulphate of iron (copperas) ; and being often 
mistaken for marl has been used to the injury of the &rmer. 
When composted with quicklime it is thought to be usefuL 
It is from ten to twenty feet thick. 

The red or ferruginous sand lies upon the day just men- 
tioned. It is separated from it by a well marked line of di- 
yittpn. This bed is of great thickness; not less than one 
5 
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hundred feet at Red Bank, and in the Nevisinka it is equally 
thick. Whenever this sand has any degree of firmness it is 
full of the impressions and casts of shells and other fossils. 
The lower part of this bed is a very finable sand ; towards its 
upper part a greenish clay is found mixed with the sand, giving 
to it a good degree of firmness ; the rock at Tinton Falls is an 
example of this. The upper part of this bed, from four to six 
feet, is a layer of greenish indurated clay, in some places hard 
enough to be called a rock. It slakes on exposure to the 
weather. ITo marl grains are found in it ; but it is called marl 
by many fivrmers, and is profitably used as such. 

The second bed oi marl is not so extensively developed in 
this part of the country as the first one ; though it is con- 
siderably thicker. Its several layers may be described as fol- 
lows : — 

1. A layer of marl containing but very few fossils ; its 
lower part almost clean grains; clay is mixed with the grains 
in the upper part, in many localities. The color of the grains 
in this layer, and indeed in the whole bed, is green with a 
shade of yellow, unlike those in the first bed, in which the 
color is green, with a shade of black or dark blue. I have not 
in any place in this part of the county found the layer worked 
more than fourteen feet, though I believe it to be much thicker. 
In the pits of Mr. Imlay, on Crosswicks Creek, a short distance 
below New Egypt, it is nearly twenty-five feet. 

2. A layer of from ten to fourteen feet of marl, with nu- 
merous shells. A streak in the upper part of this, for two or 
three feet, is almost solid with shells of the Terebititula har- 
lani ; and another layer near the bottom of it is equally solid 
with shells of the Gryphaea convexa. This layer gradually 
loses its marl grains, at the upper parfc, anU runs into 

3. A layer of broken shells with more or less sand inter- 
mixed, and containing scarcely any marl grahia. The color of 
this marl is yeUow or gray. In the noighborhoo^l of Eaton- 
town it is called ijelhw marL No looalitiea have beeu visited 
in Eastern Monmouth where it has been penetrated more than 
fourteen feet, but hear Salem it has been opened :^r more than 
twenty feet 
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There are no good localities where all these layers are to be 
'Seen together. The nearest approach to it is in the pits of 
Mr. Strickland, near Blue Ball, where the top of the first, the 
'Whole of the second, and the bottom of the third layers are 
shown. The meeting of this bed and the clay of the sand bed 
■under it is well shown in the marl pits of J. S. Traflfbrd, 
Daniel Polhemus, and John S. Cooke, above Tinton Falls. 
Also in the pits of Mr. Lafetra and Mr. Lippincott, on the north 
side of Parker's Greek, near Eatontown. The yellow marl is 
dug near the Turtle Mill at Long Branch. Also by Dr. Lewis 
and others, of Eatontown. The bottom of Edward Wolcott's 
marl, near the latter place, cannot be distinguished from the 
top of Strickland's. 

A large namber of species of fossils are found in these dif- 
ferent layers. Those mentioned under (2) are the most com- 
mon and characteristic. The Gryphaea convexa of this bed is 
much smaller and thinner than that found in the first. 

The bed of sand between the second and third beds of marl 
has nothing remarkable about it, except the grains of marl 
scattered through it. Its meeting with the top of the second 
bed is not known to have been found. It can be seen under 
the third bed in the pit of Elisha West, of Deal, that of Rulief 
Vandeveer, of Poplar, that of Thomas Longstreet, of Squankum,. 
and it is said under that of John Shafk), of Shark Eiver. 
The bed itself has been opened near Elisha West's, in Deal, 
and the sand used as a fertilizer on account of the marl grains 
in it. It bears a striking resemblance to the beach sand of 
? the neighborhood which has also been used for the same pur- 
pose. No opportunity has occurred for measuring the thick- 

• aess of this bed, but firom the inclination of the beds above 
and below, it may be estimated at not less than thirty feet. 

The third bed of marl may be described as consisting of 
three layers, as follows : — 

1. Twenty feet of green marl. This contains a consider- 
i.uble percentage of greenish clay : it is distinguished as a quick 

* and powerful fertilizer ; the most noted marls of Squankum, 
- Shark fiiyer, Poplar, and Deal are from this layer. 
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2. Fifteen or twenty feet of a pale greenish clay or earth. 
No marl grains are found in this layer, though it is called marl 
and possesses active properties as a manure. It is flaky in 
its structure, and when exposed to the air fiules to a light ash 
color. 

3. From five to fifteen feet of the above day, largely mixed 
with marl grains. 

The last named layer is opened to the greatest thickness 
in the pits of Jacob White, Peter Drummond and Amos White, 
in Deal ; in that of 0. F. Pettit, Shark Biver, and in that of 
J. S. Forman, near Lower Squankum, it is not so thick. In 
all these it can be seen running into the layer next below. 

There are no localities where all these layers can be seen in 
a single place, but they can be seen in succession in numbers 
of places, as in the pits of Elisha West, G*. Hendrickson and 
Thomas Borden, of Deal ; in those of J. Shafto, H. Hurley, 
G^. Shafto, and J. L. Tilton, of Shark Biver, and in those of 
T. Longstreet, T. Weeks, and J. S. Forman, of Squankum. 

Fossils are not very abundaat in this bed. A few casts, 
and still more rarely shells, have been found in the lower 
layer ; it is not known that any have been found in the middle 
layer ; in the upper, casts and impressions of shells are found. 
They have not been examined with sufficient care to determine 
the species ; they are, however, entirely different from those of 
.the two lower beds. 

The accompanying sections across the marl stratum, show 
^e positions o£ the several beds. The scale of distances is two 
miles to one inch. The scale of heights about 400 feet to an 
' inch : the heights, however, have not been accurately mea- 
sured. These sections are taken at right angles to the stra- 
tum. 

In addition to showing the positions of the several beds, 
they also exhibit the effects of peculiar configurations of sur- 
&oe on the extent of the marl bed exposed : thms though the 
same beds are shown in each of the three sections, the amount 
of marl at the surface appears to be quite different in the same 
bed as seen in the different aectiooal views. The fimt bed ^h 
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pears three or four times as extensive in the second and third 
sections as in the first 

III. The sands which form a strip along the southern bor- 
der of this county join the marls in a very irregular Une, 
ridges of them extending up almost to the middle of the 
county, while in the valleys of the streams, the marl comes to 
the surface several miles further south. They have not yet 
been examined with sufficient care to render it necessary to 
make any report upon them. 

The interest felt in the marl stratum by a very large por- 
tion of the inhabitants of Monmouth, has induced me to devote 
most of the time, thus far, to ascertaining and systematizing 
&cts relating to it. The examinations of the clay stratum and 
of the sands promise to be of much practical utility, though the 
soils where they occur have not yet been brought to the high 
state of cultivation of the marl region, and they are generally 
thought of less value. 

The regular order of occurrence of the difierent beds of 
marl in the district surveyed led to a desire to examine their 
relative position in the southwestern part of the State. For 
this purpose the stratum was crossed fix>m AUentown to New 
Egypt, and again in the vicinity of Salem, and the same order 
of succession of beds was found. 

The marl pits of N. Woodward, at Cream Eidge, belong to 
the first bed. The ridge itself is part of the ferruginous sand 
bed. The pits at Homerstown, and those of Mr. Imlay and 
Mr. Homer, near New Egypt, are in the second bed ; so also 
are the gray marls, such as those in Governor Fort's pit 
The pits of Mr. Irons, south of New Egypt, and others fix)m 
there on to Poke Hill, in Burlington County, belong to the 
lowest layer of the third bed. The upper layers have not been 
found in that vicinity. 

The marls in Salem County, at Mannington Hill and at 
Woodstown, belong to the second bed. At Batten's Mill, 
above Swedesboro', the first marl bed is seen. The ferruginous 
sand lies between the two. The third bed has not, to my 



knowledge, been found in Salem County. The marl at Mul- 
lica Hill belongs, to the second bed. William H. Snowden, of 
that village, showed me a collection of tertiary shells from a 
looaliity about two miles south or southeast from there, and 
among these were some casts of shells of the same species with 
those found in the lower layer of the third bed. I hear that 
he has since found the bed containing those characteristic 
fossils. 

From the report of Professor J. C. Booth on the Geology of 
Delaware, it appears that at least two of these beds are found 
in that State. The stratum is known to extend into the States 
fiurther south. 

The hasty examination given to the different beds west of 
Freehold, does not enable me to decide whether they retain 
the same thickness, or whether the iSrst and third beds grow 
thitiher towards the southwest. They are not as well exposed 
or as extensively worked ; the greater portion of all that is 
used, being taken from the second bed. Other causes than the. 
thickness, however, affect the amount of their exposure. For 
example, the increased breadth of the marl stratum on the 
eastern side of the State is partly due to its northern border 
being on elevated ground and its dip towards the southeast 
only a little more than the slope of the country in that direc- 
tion ; while on the western side of the State, the stratum is 
diminished in width ftom its northern border being on low 
ground and its dip to the southeast, contrary to the surface of 
the country, which rises in that direction. The several beds 
are much better exposed in a rolling country than in one that 
is even or flat ; thus, in the district surveyed, the first bed, 
though thinner than either of the others, is by far more ex- 
posed than both of them together. The country in which it 
occurs is uneven and hilly ; the marl may then be found either 
in the valleys or the side hills, and these are so common that 
almost every farm has a marl pit on it, and in some a pit is 
opened in every field. The country is much more even and 
level where the second and third beds are found, the valleys of 
the streams making almost the only inequalities of the sur&ce, 
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and it is in these principally that the marls are dug. The 
practice in this respect is so uniform that many persons sup- 
pose they are only to be found in the valleys of streams. A 
knowledge of the fact that the beds are to be found on high as 
well as on low ground, that they continue nearly imiform in 
quality and thickness in straight lines across the State, and that 
they descend towards the southeast with a very regular slope, 
will, it is hoped,. lead to a more general opening of pits in 
neighborhoods where marl is not now known to exist. Marls 
have been carted long distances, and deposited on lands which 
were underlaid by marl, and such, from my own observation, 
I am satisfied is still being done in many places. In addition 
to the advantages to the farmer from having an abundant sup- 
ply of marl close at hand, the value of good marl pits should be 
taken into the account. Pits ten feet square, and as deep as the 
purchaser chooses to dig them, are sold for from five to seven 
dollars. An acre contains forty-three thousand five hundred 
and sixty square feet, or more than four hundred and thirty- 
five such pits, worth, at the lower price, two thousand one 
hundred and seventy-five dollars, and at the higher price, 
three thousand and forty-five dollars. Such lands are worth 
searching for, and, if the work is judiciously done, they will 
be found. The following directions may aid in making ex- 
aminations.* 

Knowing that the general direction of the beds is a little 
west of southwest, a line traced in that direction from any pit 
already opened, will continue on the same bed. Or a line run 
between two pits of the same bed, will continue on the same 
throughout. Searches by digging down or by boring may be 



* Borings for marl can be easily made with a common anger ; an inch and a 
half one is large enough. Its shank may be lengthened as much as is required 
by welding on a rod. The handle should be made to slide on this rod, and 
fasten with a set-screw or wedge. The auger needs raising every few inches to 
clear it^ and to examine the material penetrated, some of which will be found 
sticking in the twist of the instrument With such an auger, a hole from ten to 
twenty feet deep can be made in a few minutes. 
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made anywhere on such lines ; the lowest ground will usually 
have the least thickness of soil or top dirt If this dirt is 
found too thick for profitable working, other places may be 
tried, for the marl is worn or gullied in its upper surface some- 
times, and the best points for opening may not be hit at the 
first trial. If the lines are run over uneven ground, allowance 
must be made for the dip or descent of the beds, which is to- 
wards the southeast, and at the rate of from twenty to fifty 
feet a mile. This dip will cause beds to appear further to the 
northwest if the ground is higher, and to die southeast if it is 
lower than that started &om. 



COMPOSITION OP THE MARL, AND THE CAUSE OP ITS PBRTIIr 

IZING ACTION. 

The value of this deposit as a manure, and the surprising 
influence it has upon the agriculture of a large district of 
country, have drawn the attention of scientific farmers and 
chemists to its composition. 

Mr. Seybert, of Philadelphia, made a careful analysis of 
this marl, which was published in 1822, in the second edition 
of Cleaveland's Mineralogy. He found ten per cent, of pot- 
ash in it 

James Pierce, Esq., examined the marl beds of New Jersey, 
and published an interesting account of them in Silliman's 
Journal, Volume VI., page 237, in 1823. He attributes the 
virtue of marl principally to its shells and other calcareous in- 
gredients. 

Dr. E. Harlan, in a paper containing remarks on the Ge- 
ology of West Jersey, in Volume IV., page 15, of the Trans- 
actions of the Academy of Natural Sciences of Philadelphia, 
in 1824, attributed its value in some cases to its fossil shells, 
in others to the iron pyrites in it, and in still others to the 
clay which it contained. 

A paper on the same subject. Volume VI., page 59, Trans- 
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actions of the same Society, in 1828, by Professor Lardiier 
Vanuxem, sajs, "the marl of New Jersey and Delaware ap- 
pears to owe its fertilizing property to a small quantity of iron 
pyrites (which passes to sulphate of iron by exposure to the 
air), and also to animal matter, to its color, and to its effect 
when mixed with sand, of diminishing the calorific conducting 
power of the latter." 

Prof. Kogers, in his Geologic^al Eeport of New Jersey, con- 
siders that there is abundant evidence "to prove that the true 
fertilizing principle in marl is not lime but potashJ^ 

Prof. J. F. W. Johnston, in his Notes on North America, 
made in 1850, Volume IT., page 808, says, that on analyzing 
some of the green grains and sand, he found " from one to one 
and a half per cent, of phosphate of lime," and to this he at- 
tributes its fertilizing power. 

In the Working Farmer for April 1, 1858, are several 
analyses of marl by Dr. Charles Endertin, of New York. 
His specimens were from the pits of the North American Pha- 
lanx. He found two and a half per cent of phosphate of 
lime in one specimen. He also found that the alkali was not 
all potash, but part soda. The fact of soda being a constituent 
of the marl was published in Silliman's Journal, second series. 
Volume IX., page 88, for 1850, from an analysis by William 
Fisher. 

Numerous other references might be given, but the above 
are enough to show that the question is still an interesting one. 

The following analyses show the principal constituents. 
Sulphates of iron, lime and alumina, phosphates of iron and 
lime, chloride of sodium, organic matter, &c., which can be 
detected in it in small quantities, will not materially affect the 
proportions of the prindpal substances. 

The first (1) is the analysis made by Mr. Seybert, the sec- 
ond (2) is the average given by Professor Eogers, and the 
third (3) is the analysis made by Mr. Fisher. 
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(1) 


(2) 


(8) 


Silex, . 


49.83 


48.50 


53.26 


Alumina, . 


6.00 


7.30 


3.85 


Protoxid of iroD, . 


21.53 


22.80 


24.15 


Potash, . 


10.12 


11.50 


5.36 


Soda, 






1.60 


Lime, 




.50 or les& 


1.78 


Magnesia, . . . 


1.83 


trace. 


1.10 


Water, . 


9.80 


7.90 


10.12 


Loss, . . 


.89 


• 


• 



100.00 



99.50 



101.17 



The preceding Btatementa and analytical results show that 
the subject is by no means a plain one. To me it is one of 
deep interest, and I have taken every pains to inform myself 
upon the practical agriculture of the district, and the influence 
which marl has exerted in bringing it to its present high con- 
dition. With this knowledge my chemical examinations have 
been conducted, but they are not yet in such a state of for- 
wardness aa to be presented complete. A few approximate 
results will be giyen. 

Li the following table the anK)uJ!it8 of phosphoric acid and 
lime are given, in the first and second columns. They are 
averages from several analyses of specimens from different 
pits. The third and fourth columns give the amount of phos- 
phate and carbonate of Ume. The phosphate is calculated 
from the phosphoric acid, and it probably exists in the marl 
in this form. The only doubt of it arises from the fact that 
phosphate of iron is a conunon mineral in this stratum. Care- 
f q1 examinations have not been made to determine the amounts 
of potash and soda ; enough, however, has been done to show 
that they aie always present, and constituting fipm five to ten 
per cent of the whole. 
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Percentage of Fhogphoric Acid^ Lime^ PhoaphaU of Lime^ and Carbonate 
of Lime ^ in marls from the different layers. 



■ 'bed. 


LAYER. 


PhOB. 

Acid. 


LimQ.| 


Phog. 
Lime. 


Carb. 
Lime. 


1. 


1. Sand marl, 

2. Black marl, 

3. Blue or gray marl, 

4. Top marl. 


0.76 
0.63 
1.14 
0.00 


1.00 
1.50 
8.60 
7.23 


1.66 
1.29 
2.33 
0.00 


0.37 

1.60 

13.04 

12.91 


Fer. Sand Green clay, 

i 


1.20 


1.66 2.25 


0.71 


2. 


1. Grain marl, 

2. Green marl and shells, 

3. Shells, yellow marl. 


0.76 
0.00 ' 


0.90 
10.20 
27.44 


1.55 
0.00 


0.19 
18.21 
49.00 


\, Green marl, 
3. ,2. White marl, 
3. Blue marl. 


2.80 
0.78 
1.04 


2.40 
1.60 
1.70 


6.71 
1.69 
2.13 


0.00 
1.23 
1.09 


Dry-Bank marl. 


1.14 
1.39 


0.30 
0.60 




0.00 
0.00 



The results presented agree, generally, with the experience 
of farmers. The marl containing the largest amount of phos- 
phate of lime, is the first layer of the third bed ; the green 
marl of Squankum, Deal, Shark Kiver and Poplar. It is noted 
for quick and powerful action when applied in light dressings; 
from five to twenty loads on an acre produce good effects, and 
it is sometimes used in even smaller quantities. No. 3 of 
the first bed is well known as an excellent marl. From one 
hundred to two hundred loads are commonly applied to an 
acre, and such dressings last fifteen or twenty years. It will 
be observed that this layer contains less phosphate, but much 
more carbonate of lime than the one just mentioned ; and 
probably this is the cause of its more permanent action. The 
first layer of the second bed seems, from the analysis, to be 
much better than practice has found it. The difference may 
be owing to the coarseness and cleanness of its grains, for when 
mixed with quicklime and appUed to the soil, it produces ex- 
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cellent effects. The dry-bank marls, it will be observed, are 
deficient in lime ; pho^horic acid is found in tbem in the 
usual amount. These specimens were fix>m the first bed, and 
probably the third layer. They have usually been thought 
equal to the wet-bank marls of the same bed, for a short time, 
but to wear out sooner. Other comparisons will suggest them- 
selves to the minds of inquiring fanners. 



"poison" OB "busking" HARLa 

Marls are found in all parts of the stratum, which are said 
to be hwrning ot poison in their properties; so much so as. to 
destroy vegetation. In some cases where they have been 
fireely applied to the soil, they have destroyed its fertility for 
ydars. These marls are not confined to any particular layer 
or bed, but are found in spots or patches in all of them. The 
dark days above and below the first marl bed also possess 
the same properties, and being firequently mistaken for genuine 
marls, ha^e done serious injury to crops upon which they have 
been applied. The same is true of tibe brownish clay, called 
roUen stone, whicl^ is found on top of any of the layers of the 
third bed. In all these cases the injurious effect is due to sul- 
phate of iron {ojpperas), or to that substance mixed with sul- 
phate of alumina (a kind of alum). The latter substance is 
not near as common as the former. Either of them can be 
easily distinguished by the taste; the copperas is well known 
1^ its astringent, inky taste ; the other by the taste of alum. 
When marls, or earths containing them, are exposed to the air, 
yellowish white incrustations of these salts form on their sur- 
&ce8. If other tests are desired, take some of the marl and 
boil it in two or three times its weight of water, in a clean 
earthen or porcelain dish ; then strain the water clear from the 
marl. The copperas and alum will be in solution in the water. 
If some of this water is poured into strong tea, it will turn it 
black ; if poured into lime water it turns it a dirty white ; and 
if added to the blue liquid made by pouring hot water on 
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leaves of red cabbage, the color is changed to a red. If aqna 
ammonia (fuirtshom) is poured into k, there is a reddish or 
greenish sediment formed. 

Professor Eogers, in his report, recommended that such 
mark be exposed to the weather some time before using, that 
the copperas and alum might leach out. As a still better 
method, he recommended composting them with quicklime, 
using perhaps a bushel of lime to a hundred bushels of marL 
Wherever this remedy has been tried it has been found effec- 
tual, and upon soils which have been injured by the applica- 
tion of such marls it has restored their fertility. It is not so 
generally practised as it ought to be, most farmers thinking it 
cheaper to get marl from beds not contaminated with these 
substances. The action of the lime upon the copperas pro- 
duces 2>fewfer, but this is already in the marl, as is shown by 
its forming a white crust or powder on the surface of marls 
which are exposed to the open air, as well as by the sparkling 
little crystals of it which may be seen in many cases. Plaster 
is not generally found to produce any effect upon soils which 
are well marled. Still the use of lime with those marls can- 
not be too strongly recommended, the very fact that copperas 
and alum are present proving a want of lime, and whenever 
there is a sufficient amount of quicklime, or of carbonate of 
lime, in a marl, these substances cannot exist. The use of 
lime too may give activity to marls, which by themselves are 
almost valueless, causing the grains to crumble and give up 
their fertilizing constituents to the growing crops. 

Wells which are sunk in the marls frequently contain so 
much of the copperas and alum in their waters, as to be unfit 
for making tea or coffee, turning the tea black. A little sale- 
ratus or pearlash, er even woodashes, boiled in the tea-kettle 
with the water, corrects this. 

As directed, specimens have been taken ftx)m all the layers 
which have been examined, and frx)m those of the marl, great 
numbers from different pits in the same bed. The collection 
of fossils is not as complete as is desirable — such an one re- 
quiring more time than it has been possible to devote to it 
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A krge number has been collected, however, and for many 
more the survey is indebted to the generosity of fiiends. 
Valuable and interesting specimens of fo6^ bones, teeth, 
shells, &ic., have been received from Capt T. Weeka of Squan- 
kom, Mr. W. lippincott of Shrewsbury, Mr. J. S. Cooke and 
Mr. Polhemus of Tinton Falls, Mr. 0. T. Matthews of Colt's 
Neck, Mr. Azariah Conover of Middletown, Rev. Mr. Biley 
and Mr. H. G. Cooke of Holmdel, and Mr. W. Hartshome of 
Freehold. Some remarkably fine specimens of crystalli^ged 
phosphate of iron were presented by Mr. P. Lafetra of Shrews- 
bury. The greatest liberality has been shown in regard to 
specimens, and the collection by donation would have been 
much larger, had care been previously taken to preserve thenL 
It is hoped that the donations will be much greater the 
coming season, when it becomes known that as large a col- 
lection as possible is desirable to illustrate the geology of the 
State. Important service can, in this respect, be rendered to 
the survey. 

In studying out the position and peculiarities of the various 
beds of marl, great assistance has been received from gentle- 
inen residing in the county. All have willingly furnished 
any information required. Especial notice is due to Mr. W. 
n. Hendrickson and Mr. G. C. Murray of Middletown, Rev. 
G. C. Scbcnck of Marlboro', Mr. C. Sears of the Phalanx, Mr. 
J. S. Cooke of Tinton Falls, Rev. Mr. Finch of Shrewsbury, 
and Mr. W. Hartshome. of Freehold. Also, to Hon. W. W. 
Newell of Allentown, and Ex-Governor Fort and Mr. Thomas 
B. Jobs of New Egjrpt, Ocean County, and to Messrs. David 
and J. J. Pettit of Mannington, and Dr. D. M. Davis of Woods- 
town, Salem County. 

Gborge H. Cook. 
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REPORT 

OF HENRT WUPwTZ, CHEMIST AND MINERALOGIST. 
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New Jbesey State Laboratory, ) 
Trenton, January Ut^ 1 855. J 



To Dr, William KitcJielly State Geologist: ' 

SiK : — On entering upon the duties of my appointment on 
. the first day of November last, my first care was to select a 
suitable place for a laboratory, in which to perform the an- 
alytical and other work required of me by my instructions. 
Such a place having been procured, it was necessary to devote 
more than half of the very limited time set apart for the 
work of this season to the furnishing and fitting up of such • 
laboratory, procuring the requisite lapparatus, and. prepar- 
ing the reagents and Qther materials' required, in that state of 
perfect purity necessary to the performance of reliable ana- 
lyses; so that when I found myself prepared to commence 
work, from three to four weeks only of the ^specified period 
remained, a time altogether too short for the performance of 
any extended chemical investigation. 

Operations were commenced, however, all at once, upon 
six of the specimens collected by you, comprising four varie* 
ties of calcareous marls and two of calcareous sinters, and 
although it has been fourid impossible to bring these. analyses 
quite to a final close, yet by dint of constant application, an 
■ amount of labor has been accomplished which could sc^ffcely 
have been expected, not less than fifl;y-five quantitative deter- 
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xninations having been made, besides the large amount of 
qualitative investigation necessary; and the results already 
obtained possess several wholly unexpected and important 
points of interest, which hold out high promise of the value of 
more extended and thorough explorations and investigations 
of these abundant calciferous deposits. 

My results, thus £u: obtained, are as foUows : 



I. A. 

Marl, taken ftom the surface of a deposit found upon the 
estate of Isaac Bonnell, in Montague Township, Sussex 
County. 

It presents the appearance of a light gray pulverulent mass, 
principally made up of the debris of small fresh-water shells, 
and is mixed with radicles of ^rass or other roots, and a few 
small black specks of peaty matter. When heated upon a 
sheet of platinum, it blackens, smokes with a peaty odor, and 
bums easily to a nearly white ash, which exhibits a curious 
kind of repulsion for the platinum wliUe hot, passing into a 
sort of spheroidal state, and floating in the air, remaining in 
this condition for a long time, certainly after the expulsion of 
all volatile matter, and at a temperature too low to cause evo- 
lution of carbonic acid, thus indicating the development of a 
true repulsive force. After cooling, it is found caked together 
into a compact mass. These phenomena seem to me to be 
pyroelectric. When heated in a close tube, gives oflF a con- 
siderable quantity of water, which is strongly ammoniacal, 
together with a tobacco-like odor (indicating the presence of 
ammonia-crenate of lime).* This ordor is very strong and per- 
sistent, filling the whole laboratory with a smell precisely re- 
sembling that of an old foul tobacco pipe. At a stronger heat 
a quantity of tarry matter distilled over. Water boiled for a 
long time with the marl acquires a faintly yellowish tint, and 

* Beneliuf, as quoted in Loewig's '*Ghemi6 d«r organizatioii Yerbin- 
duDgeii," L 486. 
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an odor strongly resembling that of a grist-mill, remaining 
perfectly neutral in its reaction, and becoming at tbe same time 
exceedingly diflScalt to filter clear. Solutions of tbe marl in 
acids possess a light amber color, and little or no smell. 

The ingredients of this marl,* with the percentage propor- 
j;ions thus far determined, are — 

* Some brief remarks upon the methods used in these analyses will be in place ' 
here, although when the analyses shall hereafter be presented io a complete form, 
minute descriptions of the methods will be given. 

The phosphoric acid was detected by the molybdate of ammonia reaction, 
and the same reaction used, according to the suggestion of Sonnenschein, in its 
quantitative determination, that is, by precipitating it with molybdate of ammo- 
nia, redissolving the washed precipitate in ammonia, precipitating with sulphate 
of magnesia, and weighing as bibasio phosphate of magnesia. This process 
seems to present more of the elements of reliability, for determining phosphoric 
acid when present in small quantities, than any other yei proposed, but it was 
nevertheless found that the considerable solubility of the yellow molybdic pre- 
cipitate in the wash- water has a gi-eater influence than has been supposed, and 
that the determinations made are therefore probably too low. Observations 
were made, however, which induce the hope of so modifying the method of Son- 
nenschein, as to eliminate this source of errror, and thus render it as accurate as 
it is convenient 

Manganese, when present, was detected by Cram's test» with nitric acid and 
deutoxide of lead, the delicacy and certainty of which cannot be too highly ap- 
preciated. 

The carbonic acid was determined by means of a small apparatus similar to 
that described in Rose*s Handbuch, last edition, Volume H, page 801. 

The amorphous silica by boiling the substance with pure caustic soda solu- 
tion for a long time in a platinum vessel, evaporating the filtered solution with 
an excess of chlorohydrio acid, collecting the separated silica on a filter, washing, 
drying, burning, and weighing. 

The portion of the marls insoluble in chlorohydric acid was dried upon a 
weighed filter at 100 deg. C, weighed, and afterwards bumt^ and weighed again, 
the difference between the two weights being, of course, the insoluble organic 
substances present The organic acids soluble in chlorohydric acid were deter- 
mined together with the combined water, by the loss, except in the case of ana- 
lyses IL B , in which the whole amount of water and organic matter was deter- 
mined by burning a weighed portion of the marl as perfectly as possible, then 
restoring the lost carbonic acid by evaporating with carbonate of ammonia, dry- 
ing and weighing, the difference being, of course, the whole percentage of vola- 
• tile and combustible ingredients^ from which, by deducting the organic matter in 
the insoluble portion determined as before, was obtained the sum of the organic 
matter in the soluble portion and the combined water. 

The hygroscopic water waa determined by drying at 100 deg. C, until the 
weight was constant 
6 




100.00 



toOutooiU 

toGubooau 
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1. Ingredients soluble in water. 

Chloride of caldam, considerable. 

Chloride of sodiom, ) ^^^^j^^ 
Chloride of magnesimn, ) "^*^^** 

Organic salts of lime, such as ammoniarcre- 1 
nate, ammonia-apocrenate, and ammoniarhu* > considerable 
mate, ) 

2. Ingredients soluble in chlorohjdric acid. 
Lime, 60.27 
Magnesia^ 0.62 
Carbonic acid, 88.57 
Combined water,). 1 ^^q 
Orgamc acids, J ^ 

Sesquioxide (tf iron, with traces of 

alumina^ 0.45 

Phosphate of lime, 0.80 

8. Ingredients insoluble in chlo- 

rohydric acid. 
Amorphous silica, mean of two 

determinations, 0.43 

Organic substances, including hu- 

mic acid, y^etable fibre, etc., 4.19 
Hygroscopic water, 1.87 

Nitrogen, undetermined. 



L B. 



Marl from the same locality, but taken from ten feet below 
the sur&tce of the deposit 

Borne of tlit daUnninftfcioitf giren will be repeated be&re the completion of 
he inveitigatioii. 

It may be well to itate that all filters used bj me, both in qualitative and 
qoaatitatiTe operation^ hare been preyionalj washed with chlorohjdrio acid 
and water untU perfeotlx pore. The Swedish paper used in this inyeetigation 
eft aftertuch treatment^ in a filter of ordinary siae^ no appreciable ash. I will 
ali6 etato that the re-agenta used by me, are nearly erery one prepared by my 
own handi^ in a lUte of perfect purity, and many aooording to hiqproved methods 
notyat giyen to the world. 

mL W. 
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Besembles I. A. in its appearance, and in its behavior un- 
der the influence of heat in a close tube, and on platinum, 
except that it does not assume the spheroidal state, nor become 
caked together on cooling. Water boiled upon the marls ac- 
quires the same color and odor as from I. A., and becomes nei- 
ther acid nor alkaline in its reaction. Solutions of the marl 
in dUute acids possess a dark amber color, and a strong smell 
of famiic acidy indicating the presence of the imperfectly known 
products of the decay of vegetable tissue called ulmine, ulmic 
acid, etc. Heating with a little excess of nitric acid partly 
discharges the color. 

The ingredients of this variety are : — 

1. Soluble in water. 
Sulphate of lime, considerable. 
Ammonia-humate of lime» 
Chloride of calcium. 
Chloride of magnesium, 
Chloride of sodium, 

2. Soluble in chlorohydric acid. 

Lime, 50.88 =12^;:^°^^?. r"""*^ '' 

Magnesia, with a trace of oxide 

nf mnncTfLTiAflA .^fi Equiralent to carbooaia or- 

oi manganese, u.oo ^nagneda, 07»=p. c. 

Carbonic acid, 88.90 . > > . 

Combined water, ) i,„i^«« ao-a 

r\ • ^j }• by loss. 4.o4 

Organic acids,. J "^ 

Sesqtdolide of iron, with trace of 

alumina, 0.16 

Phosphate of lime, 0.66 

8. Insoluble in chlorohydric acid. 
Amorphous silica, 0.87 

Organic substances, including hu- 

mic acid, decayed vegetable 

fibre, etc., 8.54 

Hygroscopic water, 1.29 

Nitrogen, undetermined. 

100.00 
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On examination and comparison of the results of these two 
analyses, several considerations present themselves. In the 
first place, the presence of soluble salts of lime is an unex- 
pected result. It is unfortunate that time has not yet allowed 
determinations to be made of the quantities of these soluble 
salts which are present, but their presence at all in appreciable 
quantity is of much practical importance. It is in the form of 
soluble salts only, that lime can act directly as an aliment of 
plants, that is, in this form only can it be taken up by their 
rootlets. Farther investigation will probably indicate practi- 
cable means of increasing the production of these soluble 
salts, and of thus greatly augmenting the value of such marls 
as fertilizers. 

Lime, however, is not the only ingredient of importance 
indicated by the analyses. Nearly every other substance 
found to be present has more or less influence. The magnesia, 
oxide of iron, phosphate of lime, and amorphous silica are all 
absolutely necessary constituents of all fertile soils, while the 
organic acids, and other products of vegetable decay, which 
appear to be present in quite important quantity (six or seven 
per cent.), also contribute indirectly their influence. The or- 
ganic acids, especially, undoubtedly act by forming compounds 
with lime, and other bases present, which are soluble in the 
liquids of the soil, thus necessitating their introduction into the 
circulation of plants by the endosmotic absorption of the roots ; 
and if the now mooted question, which will probably receive 
some discussion in future reports, whether thei nitrogen of 
vegetable tissues be derived from ammonia or not, admits of an 
affirmative decision, the organic acids must also act indirectly, 
though powerfully, by retaining the ammonia produced during 
the decay of the animal matter of the shells, in a highly solu- 
ble form, and also by absorbing atmospheric ammonia, or even, 
.as indicated by Mulder,* through the development of am- 
monia by the combination of the nitrogen of the air with the 
hydrogen produced by their own decomposition. It will be 

» Ai quoted in Loewig's '* Chemie der OrganiBchen Yerbindimgexi," i, 4*74. 
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observed that the analyses indicate the presence of ammonia, 
derived undoubtedly from the decay of animal tissues, the pro- 
portions of which, however, have not yet been determined, 
both from deficiency of time and want of the necessary appli- 
ances. 

The amorphxms silica^ whose presence is shown by the 
analyses, merits a few words of comment. It is the ingredient 
in soils which furnishes to many plants, especially to the 
cereals, such as corn, wheat, etc., the silica, which is absolutely 
necessary to the formation of their stalk or stem. Silica, 
which is the most abundant of all mineral .substances, forming 
certainly more than one half of the mass of the earth, so far as 
the latter is known, occurs in soils in three difierent forms ; 
first, in the crystalline form, as quartz, sand, etc., in which 
form it is wholly insoluble, and may be considered inert, so 
far as the nutrition of plants is concerned ; secondly, in com- 
bination, in fragments of feldspar, hornblende, and other sili- 
cates, in which it is also comparatively inactive ; and thirdly, 
as amorphous or soluble silica, or opal, as it is called by miner- 
alogists, the only form of much ijnportance in agriculture, 
since in this form it is soluble in the liquids of the soil. Far 
too little attention has been paid in analyses of soils and fer- 
tilizing minerals to their content of opal or soluble silica, 
whereas a soil may be rich in every other necessary ingre- 
dient, and yet, if deficient in this respect, be perfectly sterile 
for many crops; a remark which may indeed be made with 
reference to each and every one of the soil-constituents which 
are required to the building up of vegetable structures ; these 
substances bearing precisely the same relation to the plant 
as the mineral ingredients of the bones do to the animal, or 
as the constituents of the shells do to the egg, being conse- 
quently just as absolutely indispensable in the one case as in 
the other. • 

This subject of the alimentation of plants will of course be 
repeatedly resumed in future reports, based, it is hoped, upon 
far more extended investigations of fertilizing materials, as well 
as of soils, than this one, and it is not, therefore, considered 
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advisable to enter upon any extended discussion of the sub- 
ject at present. Two reliable analyses, however, of the grain 
and straw of wheat, made by Weber, in the laboratory; and 
according to the method, of H. Eose,* will be quoted here, in 
order to furnish an idea of the mineral ingredients whose 
presence in the soil is necessary to the nutrition of that grain. 





la ihe grain. 


In the straw 


Percentage of ashes found, 


. 1.28 


3.82 


Constituents of ash. 






Potash, .... 


23.18 


0.68 


Soda, 


. 3.09 


■ 


Lime, .... 


3.23 


6.93 


Magnesia, . 


. 11.75 


1.69 


Sesquioxide of iron, 


1.11 


0.99 


Sulphuijp acid, . 


• 


0.74 


Amorpiipus silica, . 


1.18 


67.90 


Phosp^l^c acid, . 


. 46.36 


5.06 


Chloride of potassium, 


• 


15.13 


Chloride of sodium, 


. 10.00 


0.89 



100.00 



100.00 



One of the many prominent points of interest here pre- 
sented, is the large quantity of silica found in the wheat straw, 
(sixty-eight per cent.), insomuch that, the whole content of 
ash in the straw being 3.82 per cent., a simple calculation 
shows that a ton of such straw would contain more than fifty 
pounds of silica, and would require more than six tons of the 
marl I. A. to satisfy it with this element in its nutrition. So 
that upon a soil already deficient in amorphous silica, such 
marl, unless applied in a very large quantity, would not fur- 
nish it in the requisite proportion. Weber^s analyses show 
also other ingredients in the wheat ashes, which do not exist 
in the marl, showing very clearly that a farmer who should at- 
tempt to restore exhausted wheatlands by the use of such a 
marl alone, would stand several chances of disappointment, 

* Liebig h Eopp's Jahresbericht^ ftir 1849, p. 666. 
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from the deficiency in the soil of necessary ingredients, un- 
known to him, which are not contained in the marl. These 
considerations illustrate how analyses of soils, when properly 
executed, as very few, it may be asserted, have been, may be 
of very high value to the agriculturist. 

A comparison of the results of the two marl analyses, in 
consideration of the different depths from which they were 
taken, is interesting, and will be more so, when determina- 
tions of the quantities of the several soluble salts and of the 
nitrogen shall have been obtained. The main differences be- 
tween the two are in the nature of the soluble mineral ingre- 
dients, which, in the surface-marl I. A., are principally chlo- 
rides, and in that from the lower part of the deposit I. B., 
principally sulphates ; and in the organic matter, which, in 
the surface-marl, has been more altered by the action of at- 
mospheric oxygen. More extended investigation in this 
direction will undoubtedly develope important practical re- 
sults as to the selection of the marl, and its treatment prelimi- 
nary to use. 

Another result of the above analyses of Mr. Bonnell's 
marl, worthy of attention, is the large proportion of carbonate 
of lime which it contains, very few of the ordinary calcareous 
marls being equally rich in this ingredient In fact, after da* 
ducting the water and organic matter, both of which would be 
expelled in burning it for lime, it contains about ninety-nine 
per cent, of pure carbonate of lime, and would undoubtedly 
bum into a very pure and excellent lime for building, and all 
other purposes. 



n. A. 

A grayish marl, taken from four feet below the surface of 
a deposit on the land of Isaac Coles, Montague Township, 
Sussex County. 

A qualitative examination only of this marl has yet been 
attempted. It appears to resemble IL B. in every respect, ex- 
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oept in eontainiDg mach less phosphoric acid, sesqnioxide of 
iron and alumina, and more vegetable remains. 



n. B. 

A dark gray marl, from the same locality as 11. A., but 
taken from eight feet below the surfece. 

When heated in a close tube, it behaves, in every respect, 
precisely like I. A. ; also when heated upon platinum, a re- 
pulsive force for the metal being developed as in the case of 
I. A. The ignited marl evolves with chlorohydric acid a 
foetid smell of sulphohydric acid, and with acetate of lead 
paper a strong reaction of the same is obtained. This was at 
first attributed to the presence in the charred mass of sulphide 
of calcium, proceeding from deoxidation of the considerable 
quantity of sulphate of lime found in the marl by the organic 
matter during the ignition, but it was found that the same 
evolution of sulphohydric acid took place from the substance 
when charred after complete removal of all traces of sulphates 
by long washing with water. It could therefore arise only 
from the presence of sulphide of iron, and as no traces of sul- 
phohydric acid could be obtained from the unignited marl, 
bisulphide of iron, or iron pyrites, must be the ingredient 
in question, being converted into protosulphide by the igni- 
tion. 

Water boiled with this marl acquires a yellowish color^ 
and a strong smell like that in I. A., but also resembling some 
kinds of stagnant vegetable mud, remaining, however, per- 
fectly neutral in reaction. Acid solutions have a light amber 
color, and smell somewhat of formic acid. 

Its ingredients are as follows : 

1. Soluble in water. 

Sulphate of lime, large. 

Ammonia-crenate of lime, ) i, 

Ammonia-apocrenate of lime, f 

Chloride of sodium, considerable. 
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Chloride of magnesium, } 
Chloride of iron, graces. . 

3. Soluble in chlorohydric acid. 

Lime, . . . . 9.71 

Magnesia, .... 0.42 

Carbonic acid, . . . 7.25 

Combined water, ) by direct de- 
Organic acids, ) termination, 8.19 

Sesquioxide of iron, mean of two 

determinations, . . . 1.28 
Alumina, mean of two determi- 
nations, .... 2.12 
Phosphate of lime, . . . 0.80 
3. Insoluble in chlorohydric acid. 
Amorphous silica, . 1.21 

Organic matter, humus, decay- 
ed vegetable tissues, etc., 5.52 

Coarse sand, with debris of 

minerals containing silica, 

alumina, oxide of iron, and 66.57 

magnesia, which may be 

considered as inert matter, 
Iron pyrites. 

Hygroscopic water, 2.08 

Nitrogen, undetermined. 



Corresponding to carbonate 
of time, 17.34 per cent. 

Corretponding to carbonate 
of magnesia, 1.09 per cent- 



100.25 

A most remarkable and wholly unexpected result of this 
analysis is the detection of iron pyrites in the marl, and from 
the fact of finding it also in another of the marls whose analy- 
sis is given below, the presumption would seem to be, that it 
is probably present in many of these deposits. Farther ex- 
aminations will decide this point. In the mean time, its pres- 
ence in these two marls can only be looked upon as highly favor- 
able to their availability as fertilizers. 

From the presence of an excess of carbonate of lime, it is 
impossible that any of the protosulphate of iron, formed by the 
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oxidation which iron pyrites, in the form in which it occnis in 
these marls, undergoes on exposure to the air, and which 
might be injurious to the soil, should exist in the mass with- 
out being immediately decomposed, with the formation of the 
powerful fertilizer, sulphate of lime, or gypsum. And that 
this action is continually going on in the mass, is indicated by 
the large quantity of sulphate of lime actually found in the 
aqueous solution. It may Ife said with certainty, with regard 
to such marls as these, that the longer they are exposed to the 
open air, in a moist state before use, the more powerfully fer- 
tilizing they will become. So that an important point as to 
the preliminary treatment of these maris is thus already defi- 
nitely decided by these brief investigations. The origin of 
the iron pyrites in these deposits is a very curious question, 
and, in fact, the whole subject is one of great interest, and will 
amply repay fuller investigation. The presence of the iron 
pyrites was discovered at too late a day to admit of any at- 
tempt at determination of its quantity. 

The quantity of carbonate of lime in this marl, as also in 
the one next described, is small, but on account of the presr 
ence of the sulphide of iron, and the continual formation of 
gypsum, which must consequently take place on exposure to 
the atmosphere, they will, in all probability, be found fully 
equal, if not much superior, in power, to the marl first de- 
scribed, although they will not be nearly so lasting in their 
action. 

The other ingredients of this marl are not without impor- 
tance, the proportions of amorphous silica and phosphate of 
lime, for example, being much greater than in the marl No. I. 



in. 

Marl fi:om the land of Isaiah Vannetten, Montague Town- 
ship, Sussex County, taken from four feet below the surface 
of the deposit. 

A very dark colored, moist, peaty mass, containing remains 
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of decomposing rootlets. On drying by exposure to the open 
air, pulverizing and sifting, it was found to contain transparent 
silicious particles. When heated, it blackens, smokes, and 
bums with flame, leaving a residue which before the blow- 
pipe assumes a reddish color, from the presence of oxide of 
iron. When heated in a close tube, it gives oflF much water, 
with ammoniacal and tarry products, and a strong tobacco- 
like odor like I. A. The charred mass, as in II. B., evolved 
with chlorohydric acid a large quantity of sulphohydric acid 
gas, and as in the present case no sulphates are present, which 
could be converted into sulphides by the organic matter on 
ignition, there can be no question of the presence of iron py- 
rites in the marl, even without further examination. 

Water boiled with this marl acquires a yellowish color, and 
an odor similar to that in I. A., remaining perfectly neutral. 
Acid solutions have a dark amber color, which is not percep- 
tibly discharged by boiling with nitric acid ; and a very strong 
smell of formic acid. 

The contents of this marl are : — 

1. Soluble in water. 

Chloride of calcium, ) , • j- i.- « 
Organic salts of lime, f large indications. 

Chloride of sodium, ) 

Chloride of magnesium, V traces. 
Chloride of iron, J 

2. Soluble in chlorohydric acid. 

T Ity^a O ak Oorresponding to carbonate 

Magnesia, 0.43 S^S-5.m. "*~* 

Carbonic acid, 6.12 

Combined water, ) ^ j ggg 

Orgamc acids, ) -^ ' 

Sesquioxide of iron, ) q a o 

Alumina, f ^'^^ 

Phosphate of lime, 0.31 

8. Insoluble in^'chlorohydric acid. 

Amorphous silica, 1,15 

Organic matter, consisting of 
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vegetable fibre in a state of 
decay, and products of its 
decay, such as humus, hu- 

mic acid, etc. 8.20 

Iron pyrites. 
Inert matter consisting of 

coarse sand, with sili- }- 66.97 

cates of alumina, oxide 

of iron and magnesia, 

Hygroscopic water, 2.26 

Nitrogen, undetermined. 

100.00 

The same remarks appended to marl No. II., apply with 
equal force to this, the two being almost precisely similar in 
composition. One important diflference, however, is that this 
marl contains no sulphate of lime. On exposure, however, to 
the air, it cannot fail to be developed in the mass^ sooner or 
later. The proportion of phosphate of lime, also, is much 
smaller than in II. The proportion of decayed vegetable 
matter and of organic salts of lime is unusually large in this 
marl, and has undoubtedly been the means of protecting the 
iron pyrites from oxidation. 



IV. 

Calcareous sinter, from Metler's farm, Dingman's Ferry, 
Sandiston Township, Sussex County. 

A yellowish gray mass, of spongy structure. It is natu- 
rally quite pulverulent, but on exposure to the atmosphere be- 
comes so much more so as to be easily crushed to powder be- 
tween the fingers like coarse chalk, a property which, of course, 
much enhances its availability as a fertilizing substance. When 
heated in a close tube, it gives off a faint trace of ammonia, 
with a little water. The ignited mass, on solution in chloro- 
hydric acid, leaves a slight black residue, which, besides amor- 
phous silica, contains carbon, thus indicating the presence of 
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organic matter in the substance. Water boiled with it evolves 
an odor like that of moist chalk, acquires no perceptible color ^ 
or reaction, but dissolves salts of lime in appreciable quanti- 
ties. Acid solutions have a light amber color and no smell. 
The contents are : 

1. Of the solution in water. 

Chloride of calcium, considerable. 

Ammonia-crenate and 
Amnion ia-apocrenate of lime. 
Chloride of sodium, 
Chloride of magnesium, 

2. Of the solution in chlorohydric acid. 



> traces. 



Lime, 
Magnesia, 


P\A K'7 Corrcspondlnpr to carbon 
^^•^' ate of Ume, 9Y.44. 

trace. 


Carbonic acid. 


42.57 


Sesqtiioxide of iron. 

Phosphate of lime. 

Organic acids, ) undeter- 
Combined water, f mined. 


0.37 
0.22 


3. Of the insoluble residue. 




A morphous silica, 

Organic matter (humic acid), 

Hygroscopic water, 


1.00 
0.17 
0.32 



99.22 

An analysis of a calcareous sinter, from this same locality, 
is given by Prof. Eogers in his report, page 109, where he 
describes it under the name of travertin. The results do not 
differ much from mine, except that no detection or determina- 
tion of the important ingredient, amorphous silica, was effected. 
The presence of phosphate of lime also was not noticed by 
Prof. Eogers, owing to the entire want, at that time, of any 
method of detecting this highly valuable ingredient with cer- 
tainty, except when present in large quantity. The specimen 
analyzed by Prof. Rogers also does not seem to have been of 
equal purity with mine, his analysis indicating but 93.53 per 
cent, of carbonate of lime, while mine gives 97.44 per cent. 

The considerable quantity of chloride of calcium (also not 
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observed by Prof. Rogers), which is indicated by my analysis, 
is a very interesting fact. It is to be regretted that a specimen 
of the water fix)m which this calcareous -deposit was formed, 
was not also collected, in order that its composition might be 
compared with that of the deposit itself. Farther remarks 
upon the presence of the chloride of calcium are reserved until 
this can be done, and also a determination made of the amount 
of this salt contained in the mineral. 

As remarked by Prof. Rogers, this calcareous sinter should 
give, when burnt, a very white and good Ume. 

V. 

Calcareous sinter from the &rm of Benjamin F. Yan Siddes^ 
Petersville, S^diston Township, Sussex County. 

Stalactitic in its structure, and contains small pebbles of 
quartz and sandstone. When heated upon platinum, it pre- 
sents the same curious phenomenon of repulsion as I. A. The 
presence of organic matter was indicated by a brown color of 
the residue left after solution of the ignited substance in chloro- 
hydrio acid, which brown color disappeared before the. blow- 
pipe. The ^ution formed by boiling water with the pulverized 
substance has a smell like moist chalk, no color or alkaline 
reaction, and contains much chloride of calcium and other 
chlorides. Acid solutions have no smell, and little or no color. 

1. Solution in water contains : 
Chloride of calcium, considerable. 

traces. 

2. Solution in ohlorohydric acid : 
Linie, 43.68 c^^Thmt^m. 

Magnesia, 0.14 ^oSX'o^'' 

Carbonic acid, 84.44 

Sesquioxide of iron, with trace of 

alumina, 0.80 

Phoq)hate of lime, 0.48 
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oSnjifaUr, 1 -determined. 

8. Insoluble residue : 

Amorphous silica, 0.38 

Organic matter, 0.20 

Inert matter, consisting of silica, 
with traces of oxide of iron, alu- 
mina and magnesia, 19.39 

Hygroscopic water, 0.36 

99.82 

Work has been conamenced also upon some other minerals, 
comprising some limestones and marbles, but the results are 
not complete enough to possess much interest, and I shall not 
therefore present them at present. 

I am. 

Very respectfully, 

HENEY WUETZ, 

Ifew Jeney State ChemUt, MinerdlogUt and Metallurgist 



R E P iR T 



OF EGBERT L. VIELE, TOPOGRAPHICAL ENGINEER. 



Having been intrusted in June last with the duty of pre- 
paring a reliable map of the State, upon which could be accu- 
rately delineated the results of the geological explorations, it 
became my first care to determine the most feasible, and at the 
same time most economical method which could be pursued in 
prosecuting the undertaking. To this end, an examination 
was made of the records and maps deposited in different county 
seats, and also those on file at the State capital. From these 
no information could be obtained beyond that which is laid 
down on an existing map of the State, which map is merely a 
compilation from those records, showing the principal towns 
and roads, but exhibiting no reliable physical features, so 
important to the proper exposition of geological formations. 
Under these circumstances it was evident that an actual survey 
alone could furnish the map required. A plan based upon the 
extension of the coast survey over the State was submitted to 
the Governor, and discussed by several of the most eminent 
men in the State, then attending a session of the supreme 
court at Trenton. It was conceded to be the most judicious 
plan that could be followed, and adopted by the Governor as 
being the only one which would give to the State such a 
map as its geographical position and its great mineral wealth 
required. 

The method pursued in a survey of this nature is as fol- 
lows : A line from three to ten miles in length is measured with 
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the greatest care and accuracy upon a plain as nearly level 
as can be found. This is called a base line^ from each extremity 
of which, by means of a theodolite, the angles are measured, 
which are included between several prominent surrounding 
objects previously selected as trigonometrical points. From 
each of those points the angles, are measured between the lines 
joining the points and the extremities of the base line. There 
18 thus formed a series of triangles, from the known parts of 
which the unknown are determined by calculation, and we 
thus ascertain the length of the sides of the triangles or the 
distances between the trigonometrical points. Prom these 
sides as bases other trigonometrical points are determined, until 
the entire tract of country to be surveyed is covered over with 
a network of triangles, of as large a size as is consistent with 
the means employed. This is called a primary triangulation, 
within which a series of secondary triangles is formed in the 
same manner. The interior details between the secondary 
points are filled in by means of the plane-table. These details 
consist of the contour lines of the elevations, or horizontal 
sections of the hills, taken at equi-distant intervals — the direc- 
tion and sinuosities of the water courses ; the houses, roads, 
farm lines, etc. Observations for latitude and longitude are 
made at several of the most conspicuous stations, from which 
the geographical position of all the points can be determined, 
and their places projected on the map with extreme accuracy. 
For the purpose of the Geodetic Survey, the coast of the 
United States has been divided into eleven sections, in each 
of which a base line of from five to ten miles is measured. 
The coast of New Jersey is included in the second of these 
sections, the base of which is on Fire Island. The primary 
triangulation extends across the State from Amboy to Trentorf, 
and down the Delaware Eiver. The secondary triangulation 
follows the same course, and also extends along the whole 
coast. About two thousand square miles of topography have 
been completed, based on this triangulation. Observations for 
latitude and azimuth have been made at a number of sta- 
tions of the primary triangulations. The difference of latitude, 
7 
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longitade, and azimuth, between these and the other stations 
have been compiled, and the results published in tabular form, 
giving the names of the several stations or triangulation points, 
the latitude and longitude of each station, and the distances 
between the several stations. 

The course to be pursued in completing the survey of the 
State is a very plain one : simply to begin where the coast 
survey left o£^ carry out the triangulation, and fill in the to- 
pography. Half the labor and expense of the undertaking is 
saved to us, by what has already been accomplished The 
records of the work done are complete for every step of 
progress, and a monxmient of some kind marks every triangu- 
lation point Had the appropriation of last year been suffi- 
cient, operations would have been commenced on a side of the 
coast survey primary triangulation as a base, and the topo- 
graphical parties would have worked from the centre of the 
State to the north and south simultaneously. Under the cir- 
cumstances, however, it was deemed most judicious to show as 
much topographical and geolc^cal development as possible, in 
the short time that would elapse before tiie meeting of the 
Legislatore, in order that the whole subject might be presented 
in a dear light To this end, the boundary line between New 
York and New Jersey was selected as the base of operations, 
on the suppontion that this line, having been laid down by a 
joint commission, offered a well-defined base line. Time, how- 
ever, and individual carelessness, had served to obliterate or 
destroy every vestige fix>m the Delaware to the Blue Moun- 
tains; even the initial point was wanting. A serious delay 
oocurred in re-establishing this line so fitr as the records that 
oould be obtained enabled it to be done. The line determined 
on coincided with the one formerly regarded as the boundary 
line in the division of property bordering upon it; although, 
during the last few years, it had been shifted to one side or 
the other, according to the ideas of the local surveyors. BLav- 
ing established a starting point, levelling for a geological sec- 
tion was commenced along the boundary line, and a base for 
topography was measured in the township of Montague. The 
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principal points were established by a reconnoissance, in order 
that the topography might be checked by a secondary triangu- 
lation when a theodolite could be procured. A second base 
line was afterwards measured in the township of Wantage, and 
the same course pursued as in Montague, and so on for all the 
townships that were surveyed. But ofte plane-table was in use 
until September, when one was borrowed from the Coast Sur- 
vey, and afterwards a theodolite from the same source. From 
the beginning of the work. Professor Bache, the Superintendent 
of that Survey, has taken a cordial interest in its progress, and 
expressed a willingness to aid it by any means in his power. 

A summary of the operations of the past season is as fol- 
lows : — The party entered the field on the eleventh of July, 
consisting of three principal assistants, aided by four volun- 
teers, who gave their services in return for learning engineer- 
ing. Three more assistants were added when the instruments 
were received from the Coast Survey. On the 30th of No- 
vember the field operations were brought to a close. During 
that period, the parties completed three hundred and sixty-one 
miles of topography, (being three fourths of the county of 
Sussex,) and seven hundred miles of levelling for geological 
sections, besides many minor details. In consequence of the 
late period at which the theodolite was received, and the 
inadequacy of the means, the complete triangulation of the 
county was not accomplished, but enough was done to test the 
general accuracy of the topography. A sketch of this accom- 
panies the report. Since the parties left the field, a sufficient 
length of time has not elapsed to complete in the office all of 
the work which has been done, but so much as may be mapped 
at the time the subject occupies the attention of the Legisla- 
ture, will be forwarded to Trenton for inspection. The scale 
upon which it is proposed to execute the map, is 1-80,000, 
the same as the published maps of the Coast Survey, and as 
the topographical map of France. This is somewhat less than 
one inch to the mile, which is the scale of the ordnance map of 
England. The scale proposed for the county maps is 1-30,000, 
or about two inches to the mile. 
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^ It might appear almost superfluous to enlarge upon the 
nature and importance of this work, considered with reference 
to the intrinsic value of a topographical map of the State. 
The great attention which has been given in this country, during 
the last few years, to the study of physical geography, and the 
rapid strides of education and intelligence, has created a de- 
mand for something more than mere guide maps of the differ- 
ent States of the Union. The National Legislature, true to 
the impulse of the times, has nobly responded to the efforts of 
science — hundreds of thousands of dollars have been freely 
expended in exploring and preparing charts of the seaboard. 
A network of triangles covers the coast from Maine to Texas — 
minute soundings have brought to light the hidden rock and 
treacherous shoal. The capacities of the inlets, rivers, and 
harbors of the Atlantic coast have been determined, and a 
basis of accurate survey established, which the States border- 
ing on the ocean are invited to take advantage of, and continue 
this great work, so that the States adjoining them may take it 
up and continue it on until it meets a corresponding effort from 
the Pacific side. Thus giving to the country and to the world 
what England commenced a hundred years ago — what France, 
Italy, Austria, Norway, and Sweden and Eussia, have spent 
millions to obtain, viz: — A correct topographical map, from 
which future generations may learn the nature and extent of 
the vast resources, developed and undeveloped, of this favored 
land. Under the auspices of an enlightened legislation, the 
State of New Jersey has been the first in the Union to com- 
mence this undertaking on purely correct principles. Its com- 
pletion will be an era in her history, and a lasting monument 
of the intelligence of her people. 

EGBEET L. VIELE, 

Topographical Engineer, 

I>K. William KrnJiiKLL, 

State Oeofogist and Superintendent. 
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REPORT. 



In my last Annual Report, the plan adopted for prosecuting 
the Survey divided it into four principal departments : 

1st. The Tqpogbaphical and Trigonometeical Defaet- 

MENT* 

2d« The Geological Department. 

3d. The Pal^ontological Department. 

4th. The Chemical and Mineralogical Department. 

F It was then stated that the object of the topogri^hical dd-^ 

partment was to furnish a correct and minute topograp^cal 
map of the State, on a scale sufficiently large for the accurate 
delineation of the geological features of the State, as well as for 
the proper presentation of data from which sections representbg 
the relative position and thickness of the various formations of - 
rocks, could be constructed. 

DeoBung this the true basis, or ground work, of correct geolo*^ 
glcal research, it has been my chief aim to promote its rapid> 
advancement ; and, consequently, the greater part of the appro-: 
priation made at die last session of the Legislature has been de- 
voted to it. By reference to the report of Mr. E. L. Viele, the 
State Topographical Engineer, it will be seen that no time has 
been lost in organizing parties, and sending them into the field, 
as early as the season would allow. In order that the work 
might advance with an equal pace, both in the northern and 
southern divisions of the State, the same number of parties waS- 
sent into both divisions ; and, subsequently, a triangulation party . 
was organized, the operations of which, in connection with those 
pseviously conducted by the U. S. Coast Survey, have extended 



the triangnlations nearly over the entire State. For the pnrpose 
of rendering each topographical party ayailable in advancing the 
geological researches, as far as time conld be appropriated, and 
the nature of their labors would allow, the following instructions 
were given to the first assistant of each : 

"You are hereby instructed*, in addition to your duties as 
assistant engineer, to make the following observations and in- 
testigations in that section of the State over which your labors 
extend : 

" 1st. Physical Geography. Describe the physical features 
of each township, embracing its mountains, hills, elevated lands, 
plains and valleys; their extent, direction, and height; their 
declivities or surfaces — ^whether level, gently inclining, or Undu- 
lating, or precipitous ; whether cultivated or uncultivated ; cov- 
ered With rocks in place, drift, or alluvion. Note, particularly, 
ihe most elevated mountains and hills, and describe the nature 
aad extent of the scenery from their summits. Ascertain with 
precifion as many elevations above mean tide, as well as die water 
level in the vicinity, as possible ; especially at marl pits, quar- 
ries, mines, and wherever useful minerals are found. Describe 
all rivers, lakes, ponds, and sprmgs ; their origin and course ; 
extent, depth, velocity of current, availability for water power, 
or other useful purposes ; by what animals inhabited, and tiieir 
abundance, etc. 

" 2d. Geology. Examine and note minutely all geologkNd 
formations, viz : The different varieties of rocks, indfi'ding all 
layers of sand, gravel, clay boulders, eto. ; their strike, dip and 
extent ; and represent their relative position by sections, dia^ 
grams, and drawings ; and delineate the boundaries of each for- 
mation on the map ; describe their lithological, mineralogical, 
and chemical characters ; their texture, hardness, cleavage, and 
durability ; their resistance to atmospheric agencies, and adap- 
tation to economical purposes, as materials for building, paving, 
macadamizing, etc. Examine their constituent minerals ; their 



fiirm, 9ke, aoIoTi hafdiMSy relative potiti<m, and afcrnJanoe ; 
their reaietaaioa fo the Tarioas agencies to which they are eipoaed 
•^whether one is more easily acted upon than another. 

^^ 8d. Metalliferous Deposits. * Search for, and examine, 
minately, all metalliferous deposits, and locate them on the map* 
Determine their character, whether superficial, stratified, or un- 
stratified ; if unstratified, whether they are rq^ar or irr^ular ; 
if regular, whether they are segregated, gash, or true veins ; 
whether they are of igneous or aqueous origin. Describe fheir 
geological position ; the character of their wall rocks, their strike, 
dip, thickness, and extent ; the character, quality, and abund- 
ance of the ore, and its accessibility for mining. Examine, and 
locate all mines, quarries, and deposits of fertilizers, such as 
marl, phosphate of lime, peat, and muck ; ascertain their feMnli- 
ties for being extracted, and the best means of placing them in 
market. Ascertain the names of all mines, quarries, fiimaoes, 
forges, and rolling mills ; the names of their owners ; by whom, 
and to what extent, they are worked ; the use and disposal that 
has been made, and is now made, of their productions. Collect 
historical data concerning them, and all other matters of interest 
in reference to them, from their commencement to the present 
time. 

^^ 4th. Soil. Describe the character of the soil, whether con- 
sisting of sand, gravel, clay, and vegetable matter, or any mixture 
of them; its adaptation to the growth of particular plants ; ttie 
usual crops grown upon it ; the average yield per acre ; and the 
means resorted to for increasing its fertili^. 

Examine the natural growth of trees, shrubs, and plants; 
tiieir species and abundance* 

^^ 5th. Meteorology. Keep a register of the weather, pre- 
pared from daily thermometrical and barometrical observRtaons. 
Describe all storms and showers ; thmr commencement, dura- 
tion, and severity. Note localities where lightning has struck ; to- 
gettier with its effects and attendant circumstances* Hake inqui- 



nm i&' regurd to Ifce {nmralent dii6M68 of partfamlar diitaMa^ 
sndi as istormittent and remittant feTMf etc ; the seMOhi of dMr 
year at which they generally prerail, and to what cause they 
lOtqr be ascribed. Ascertain if any meteorological obseryations 
are, or have been, regularly made in the yicinity^ and for what« 
length of time, and by whom made. 

'^ 6th. Specimens. Collect three suites of specimens of all the^ 
Tarieties of rocksi minerals, ores, marls, clays, eaijids, peats andr 
fossils, fuund in each township. Let them be uniform in sis^i; 
Tiz; four inches square, and two inches thick, except when^ 
isolated or grouped crystals and fossils require specimens of 
greater or less dimensions. Obtain them directly from tho: 
fiNEmation, deposit, or mine, and let tibi^n possess fresh and clean 
siU&ces. 

^^ The rocks, clays, marls, peats, sands, and fossils diouid bo^ 
characteristic of formations, stirata, beds and layers. The itkin-^ 
erals, oret» rooks, etc., of eooiiooii«al talue, diould be eharaeter*^ 
jiti»of looalitioty mudk as deposits, ndaes, and quarries^ 

^Ls/bel eadi spedmen (in aeeordanee with the aooompaojing' 
h!M) with its name, (when known) its precise locality, date of 
•oUectiOn and name of ooUeetor ; and carefully wrap it tn strong 
thick paper. 

^^ Let the label of each specimen refer to the particular page 
ef a note book on which it is described. Carefolly peek each: 
series of specimens in strong boxes, in such manner that tbes9 
sufaees cannot come in contact, or be scratched or i^paedl byr 
rubbing together. The weight of each box. should not exceed 
one hundred and fi£^ pounds* 

^^ Choice specimens of crystallizations and fossils should be 
wrapped in cotton and packed separately. 

^^ Prepare a list of specimens in eadt box, numbering each ta 
conrespond with a number on the outside of tiie wrapper, and 
place it on top of the specimens, when the box is filled. 

^^ Mark distinctly, and number, each box to correspond witik 
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ihanoie book in whidi iha spedmemi are deseribed, andidctoss 
it as follows : [ ■ ■ ] 

*^ WhenoYer an opportonity may allow^ collect specimens of 
Natural History, such as plants, birds, animals, reptiles, fishes, 
insects, bugs and infusoria. Preserve and pack them carefully, 
in accordance with the accompanying directions.''^ 

In organizing each plane-table party, it was made an object to 
obtain a first assistant, who, being somewhat acquainted with 
geological research, should render as much aid as possible in 
complying with the above directions. Although there was some 
difficulty in procuring a competent assistant for each party, still, 
by a little instruction in the field, the majority of them hare 
becm able to render efficient service in collecting a fund of in- 
formation, which may be made available in various ways. 

As the object of the survey is not simply a scientific descrip- 
tion of the topographical and geological features of the State, 
but also their economic relationship, it has been deemed advisa-^ 
ble to embrace> in this report, an enumeration and description 
(bf tBe internal improvements of the State, together with all the 
indices to the true mode of opening every portion of its territory 
and developing its resources. 

Intending to conduct, in person, the geological researches in 
the northern division of the State, I entered the field as early 
in liie spring as the weather would allow, and made a general 
reconnoissance of Morris County, and of a part of Passaic and 
Warren. But finding that the general superintendenoe deprived 
me of the time so essential to tlie rapid advancement of the 
detailed examinations, an assistant geological party, consisting 
of Mr. Ernest Haeusser, assisted by Mr. E. F. Baldwin, was 
organised on the first of June, and sent into the field, with 
insfaruotions to make detailed examinations of the azoic rocks of 
the Highlands. 

* Directions for collecting, preserring and transporting specimens of Natural His- 
knj, pnpwed fbr the vm of fhe Smithaoniwi Inititation, 1854. 
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On the iveiity-tiiird of Sq^tambor a partf of en^neeis, eon- 
Bisting of Mr. R. W. JPatterson, asmted by Mr. W. Wagner^ 
WM organized, and entered the field, in the iron region of 
Morris County, for the purpose of assistbg in making loeal 
Bunreys of its principal mines, and mine tracts* Their labors 
have resulted in a survey of both the surface and underground 
workings of the principal mines, from which sections and dia- 
grams representing the nature and positimi of the deposits, and 
the extent of their workings, also topographical maps of the 
Hibemia and Andoyer mine tracts have been made. Some <^ 
tiiete sections are included in the annexed report on the Hij^* 
lands. 

. Mr. J« Morris has been engaged during a part of the summeif 
in preparing profiles for geological sections, deduced from not^ 
and surveys gratuitously furnished by Mr. Bassinger> Chief 
Engineer of the Morris & Essex Rail Road. These sections 
are reserved for the final reports on the counties of Morris and 
Warren, now in course of preparation. 

Since the termination of the field operations on die fiiit of 
December last, tiiere has not been sufficient time for collecting 
and arrangbg the materials necessary to so systematic a report 
ai eonld be desired ; nor has there been opportunity for making 
the qualitative chemical examinations belonging to an accurate 
description of the rocks ; and consequently the annexed report 
on the progress of the survey in the Highlands is submitttd 
Bwrely as a partial statement of the many detailed axaminations 
in this moat interesting and important district* 

The Assittaat Gbologist, Professor Gsoaos H. Cook, in 
charge of the southern division of the State, has been actively 
engaged in prosecutii^ the field work, as may be seen by the 
results of his labors included in the annexed report. At inter- 
tervals, during the year, he has been assisted in his researdies 
by the following gentlemen: Messrs. Nicholas WyckolT, and 
Alexander M. Kelvey, who have aided him in running levels for 
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sections, whioh are reserved for the final report; Mr.Abratt 
Van Neit) who has assisted him both in the field and the lab- 
oratory ; Mr. Jnlios Kock, who has been occupied in making 
analyses of marls, clays, etc., the results of which are herewith 
flubmitted ; Dr. P. D. Knieskem, who has been engaged in coU 
lecting fossils, his ardent devotion to the study of which, to- 
gether with his intimate acquaintance with that portion of the 
State, have enabled him to render very important service in 
ihis department; and Mr. William Snowden, who has aided 
him in the geological examination of Salem County. 

In addition to the levels and profiles made by the above named 
levelling party« Mr. Martin Coryell, Chief Engineer of the 
Delaware and Chesapeake Canal, has very kindly furnished a 
profile of this canal, with an account of the green sand stratum 
through which it passes. Copies have also been obtained of 
levels on the West Jersey Rail Road, and on the Camden and 
Pemberton Rail Road, through the courtesy of General William 
Cook, Chief Engineer of the Camden and Amboy Rail Road. 

Thus, it will be seen that the geological department of the 
fitirvey is in a condition to be completed and reported upon final- 
ly, by counties, as rapidly as the topographical maps are fin-' 
ished. 

At the commencement of the year, Mr. Henry Warts, who 
is in charge of the chemical and mineralogical departmenti 
began to fit up the laboratory with the necessary reagents, and 
apparatus for making the chemical and mineralogical examina- 
tion of the minerals, ores, etc., collected by those in the field. 
The difficulty experienced in obtaining pure reagents from the 
shops, rendered it necessary to prepare them in the laboratory ; 
and this, together with other hindrances, delayed the commence- 
ment of the examination of the specimens, until a late period 
in the spring. As it was determined to confine the geologi- 
cal researches in the northern division, for the year, to the 
netalliferons district of the Highlands, it was deemed advisable 
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thAt Mr. Wart2 should devote a jMorkioQ of ihe seaMfit to ezkiii-': 
ining the principal mines of' this distriot, and to selecting speeif 
mens therefrom for the State and County Cahinets, as well as for 
analysis. In accordance with this plan he spent the entire snm«: 
mer season in the field ; and the results of his labors, embodied: 
in the report, are of a most interesting and important character, 
tending not only to benefit the iron masters of this region of the 
State, in their mining and metallurgical operations, but alflo; 
adding materially to the fund of chemical and mineralogieaJL 
science. 

The following letter, accompanying the report, will give an 
idaa of, the nature and extent of the work now in progress, the 
resalts of which must be deferred until the preparation of tbo^ 
county reports : 



New Jersey State Laboratory, 
Trenton, January 1, 1866« 



} 



To Dr. Wm« Eitghell, State Geologist : 

Sir *. — On presenting my Rq[K>rt for the last year, it is expe^^ 
dient that I shpuld mdce a few remarks by way of explanation. 

It was hoped that it would be possible to introduce into the 
present report a c<»)8iderable quantity of material in addition to 
diat which has been reported, and among other things, the re** 
suits of an extensiye series of thorough and elaborate quantiliiii» 
ti¥e analyses, which are now in progress, of the ores of many of 
the mines r^orted upon. The time, howerer, has been so con- 
sumed by the labor required for reducing into orderly and intel- 
ligible shape the great quantity of materials gatiiered in this 
department during the past season, so as to enable me to show 
the nature of the work begun, and the progress that has been 
made, that after making every possible exertion, I am compelled 
reluctantly to defer the analyses until a future report. 

It is also a part of my intention to collate and condense, as 



18 

ainch As poBsible, into tabtdttrfortts^ thd heterogfamniMUNi of 
obaerrations ^rliioh I liaTe msde upon the minerftloiQriof ^tlie iroii 
region, and upon the straotnre of the ore-beds, and thus to pi6^ 
tint them in such a shape that generalizations may be made, and 
^principles deduced, to serve as guides in our future operations ; 
and in this connection to bring forward, i^o, a number of gene- 
zal views and theoretical considerations which have occurred, 
bearing upon the important subject of the origin and mode of 
fbrmation of the ore-beds. 

Want of time, however, has made the introduction of these 
-things also impossible ; and it may be better, moreover, that the 
^publication of such generalizations, and the theoretical views de- 
duced from them, be postponed until the explorations of another 
^season shall have furnished us with a still larger and firmer foun- 
^tion of facts upon which to base our superstructure of hypo- 
thesis. 

Besides all this, there is in my possession a considerable quan- 
tity of actual material of a miscellaneous character, which it has 
not yet been possible to arrange in a presentable shape, and 
•which must also be introduced into a subsequent report. 

No light portion of the labor has been the quantitative exami- 
nation of the minerals, which has been carried to so great a 
degree of minuteness that I may say that scarcely an assertion 
as to the specific identity of a mineral occurs in the report, which 
does not rest upon analytical evidence. In every case where rea- 
sonable doubt could exist, it is sufficiently expressed in the con- 
^text. For efficient assistance in this important part of the work, 
it is just tliat I should acknowledge my especial indebtedness to 
Mr. Rowland Bill, pupil in this laboratory, by whom a large 
number of the analyses were made. 

I am, very respectftilly, 

HENRY WURTZ, 
State Chemist^ Mweralogist^ and Metallurgist. 
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The Hauled tune left to Mr . Wvte wm iimlliinl fir Ua 
to enter vpes, end complete a eeries of enelTiee of seiis sad 
clays, required by the Aeeistant Geolo^bt in arriraig at refiaUe 
coacluftions connected with the economic geology of the sonthen 
division of the State. Under these circnmstances an aeaiataBft 
chemist was employed, who, nnder the direction of Prof. Code, 
has been engaged in the desired inveetigation, the results of 
which are included in the report of the Aasiatant Oeologifit. 

This yery important department of the enryey being now hiSj 
organissed, and an ample supply of material collected for ezaain- 
ation, eyery effort will be made to advance its operations as ra^ 
iily as the circnmstances and the nature of the investigatiime 
will allow. 

In the early part of the year the palsdontological department, 
until this time vacant, was filled by the appointment of Mr, T» 
A. Conrad, an early pioneer in palseontological research, not 
only in this, his native State, but in various States of the Union. 
From the wide reputation of this gentleman, derived from the 
results of his labors, both as a minute observer and sound rear 
soner, the State had grounds for congratulating itself upon an 
appointment that promised so auspiciously in this very important 
department. But the coudition of Mr. Conrad's health, soon 
after bis appointment, would not permit him to enter upon his 
duties; and he, consequently, resigned bis position in the 
survey. 

A correspondence was then opened with the distinguished 
palaeontologist, Prof. James Hall, who was, at that time, abont 
te vbit the Western States, for the purpose of making s<»ne re^ 
searches in the palaeozoic rocks of that region. It was impoe- 
nble to procure his services for the past year, but, since his 
return, within a few weeks, arrangemente have been made to 
place him in charge of this department. He will be able to 
devote to the work as much time as the progress in the county 
surveys will require, together wi'Ji all that will be necessary for 
a final report on the palseontology of the State. 
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Cabiitbt. Ooriag thi jmtt ftboat tiiree tiioifal fpeeiiBeDf 
liMTO been ooUaoted ftr the State and Comity Cabinete ; bnt ae^ 
<m the part of the State, no rooms have been provided for their 
aeoommodation, xmudi time has been lost in the unpacking and 
repacking incident to their examination. The specimens, so far 
as they haye been collected, in connection with the detailed geo- 
logical researches of townships, are now ready for arrangement, 
and it is very desirable that something should be done as soon 
as possible, in order that the minerals intended for the local 
arrangement, yiz : by townships, may be classified, and placed 
in accordance with the preparation of the final report on each 
county. 

Dbaughting and Engraving. In order that the county 
maps should, in accordance with the law, be ready to accompany 
the final county reports, and in order that accuracy of execution 
and economy should be united, it was deemed advisable to have 
the engraving performed under our own supervision. As soon^ 
therefore, as the field-work of Sussex County was finished, a 
map of it was commenced, and is now nearly completed. Maps 
of counties will, in like manner, be commenced, and carried on, 
as rapidly as the work in them shall be achieved ; and thus, by 
sections embracing a single county each, the whole State will 
finally be delineated upon a single map. By causing the maps 
to be engraved under our own supervision, directly from the 
plane-table sheets, a great amount of labor and expense has been 
saved in dispensing with the draughting of the topography upon 
paper, a task which would have been otherwise necessary. With 
the same end in view, the various illustrations aooompanying the 
report, have been engraved from transfers made upon wood, di* 
rectly from the rough sketches, and by the same artist who took 
them in the field. These illustrations are intended to accompany 
the final county reports, and are submitted at this time rather 
as specimens of the style of their execution. They were sketched 
in the field, and, (with the exception of those taken in Sussex 
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Oomttgr, which ace the work of Mr. RBMMb.B. Bnar^) Were 
drawn oa wood by Mr. Hermaa (hrmmdktf mai m^gmmi hf 
Mr. N. Orr. 

It will thuB be perceived that, in the preparation and arrange^ 
ment of the materials gathered in the field, and elsewhere, everjr*- 
thiog has been done with a yiew to liie perfection of the oonnij 
reports, from which, ultimately, a qrstematic tqyort on the 
whole State may be prepared. 

Final REPoaTs. The topography of two oovntiea being ali* 
ready completed, and that of several others nearly so ; and, ibt 
other departments of the survey being in a corresponding state 
of advancement, the final county reports will be forthwith oom- 
menced, and at an early day submitted. The general survey 
ipriUai the same time be eontinned, and reports thereon annually 
presented in accordance with the law. 

Finances. ThefoUowing abstract of eiq>enditQres inelades 
not only the expenses of the field-work, for which the estimate of 
last year was made, but also those of the draughting, of the en- 
graving, and of the office, for which a distinct i^ropriatifln 
idiould be made.* 

EXPENDITURES. 



Topographical Department - 
Geological Department 
Chemical Department - 
Palseontological Department 
Miscellaneous, Engraving, etc. 


- $9,361 91 1-2 
5,316 05 1-2 
2,449 57 
000 00 
- . 810 00 

* • 


Total* . - . - - 

Receipts - . . • . 

Apppropriation . • . . 


. (17,987 64 

- #16,000 00 

- $20,000 00 



I* For particulars, reference maj be made to the accompanying vottcherSi 
abstracts, accounts current, and annual return. 
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The following estimate is for the prosecution of the swrrej^ 
both in the office and field, for the coming year : 

Topographical Department .... $10,000 

Geological Department - - - . . 6,300 

Chemical and Mineralogical Department - * 2,700 

Palaeontological Department - - u . 1,000 

Engraving and Draughting - - .- • 5,000 

$25,000 

As this will be sufficient to prepare the maps and eats for at 
least three, and perhaps four counties, in addition to extending 
the field-work over the greater part of the State, upon which 
reports may be rendered next year, I would recommend that ar- 
rangements be made for the disposal of the County reports either 
by sale or gratuitous distribution. The latter method does not 
seem to be the more advisable one, as the demand for the work, 
under such circumstances, would doubtless exceed the supply. 
The former'^metbod would place it in the hands of all who choose 
io avail themselves of it, and, at the same time, would reimburse 
the treasury, sufficiently to defray at least the expense of engra- 
ving and printing. 

In concluding this report, I would express my thanks and obli- 
gations to the numerous friends of the Survey who have rendered 
assistance in furnishing information, and collecting specimens 
pertaining to its various departments, as well as to the various 
branches of Natural History — a subject which, I hope, will at no 
distant day be added to those now under investigation. Espe- 
cially do I desire to express my indebtedness to the officers in 
charge of the several departmens, all of whom have labored with 
an assiduity and energy indicative of a love of science and the 
best interests of the State. 

WM. KITCHELL, 

Superintendent^ and State Geologist. 
2 
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REPORT. 



The topographical survey of the State has for its object, ' to 
famish a correct basis for the examination and delineation of the 
geological formations which occur within its limits, and at the 
same time to supply a complete physical^ map of every comty^ - 
exhibiting all the features of the surface. 

TOPOGRAPHY. 

Topography may be defined as a description of the features 
of a country, either verbal, written, or represented on a map \)j 
means of conventional signs. 

The latter conveys to the mind a more perfect idea than any 
other, since it is an exact copy of nature on a small scale. 

In order the more clearly to undentand the method pursued 
in the graphic representations of the surface of the earth, let us 
conceive a horizontal or level plane to be passed underneath a 
Unuted area of ground, and that from every point of tne surface 
perp^adiculars be let fall upon this plane. The feet of the per- ' 
pe^diculars, or the points of their intersection with the plane, 
win be the horizontal projections of all the points on the surface, 
and will form by their connection a correct representation of the ' ' 
natural and artificial features of the country. 

If this representation be reduced to a smaller scale, and drawn 
upon paper, we shall have a topographical map upon which we 
shall see traced the sinuosities of the streams and roads, the out- 
lines of the woods, the boundaries and extent of the fields and 
enclosures, the localities of the houses, etc. 

That the inequalities of the surface may be clearly represent- 
ed, we resort in the same connection to a system of contour 



22 

linei, irhich are the Unes in which the 0iirf«oe of ih« hillfl would 
he interaeeted by a series of imaginary horiiontal pknes, taken 
at equidistant vertical intervals* 

These lines of intersection are projected npon the principal 
horizontal plane or plane of reference. The spaces between the 
contour lines are filled by short vertical lines of greatest decliv- 
ity^ drawn normal to the upper curves, and terminated by the 
next lowest successively. 

It is evident that the nearer the lines approach each otiier in 
projection, the greater the declivity of the slope. 

THE PLANE TABLE. 

7*he most useful and convenient instrument used in delinea- 
ting topography is the plane table, which consists principally of 
a small rectangular tablet, about one foot square, secured to it 
tripod, and having an arrangement for making it level. A sheet 
of jpaper designed to receive the map, is stretched upon the sur- 
faoe. Accompanying the table is a ruler, to which is attaebed 
• teleeoope, whose line of collimation [is in the same vertiefti 
plane with the edge of the ruler. 

To use tils table it is necessary to determine at first by mea8« 
urtment the exact langUi of a line upon the ground. Then 
placing the table at one extremity of this line we fix with • 
needle that point on the table which corresponds with the point 
at whioh we stand. Resting the edge of the ruler against the 
needle, we direct the telescope to the other extremity of th» Hoe 
and mccessively to various prominent points, drawing lines upon 
the paper to correspond to their durection. Then laying off 
according to the scale the length of the measured line, we pro- 
ceed with the table to the other extremity of this line, and 
having fixed its position (m the table, we observe from there the 
objects seen from the other end, drawing in like manner lines 
corresponding to their directions. The intersections of these 
last lines with those first drawn, are the positions on the map 
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corresponding to tho iewnl obserred pointe. Th^ TOtdl^ 
^streams, and contour fines intervening between the points deter* 
mined, are sketched in by the topographer. 

For a limited extent of surface, the liability to error in this 
kind of work would not be very great, but for an extended area 
it is necessary to resort to a more accurate method for determin- 
ing the positions of the several points and the distances between 
them. It is obvious that a linear measurement along the sur- 
face would not accomplish this object, since the inequalities of 
the ground, and the many obstacles which would be met with 
would greatly increase the chances of error. 

To obviate this, we have recourse to a system of triangles, by 
means of which we measure in the air, above all obstacles, the 
distances between the points. 

When the area to be surveyed is very extensive, such as that 
of a State or Territory, in addition to determining the distances 
between the several points, we have to determine the actual po- 
sition of these points upon the surface of the earth, or iu other 
words, their latitude and longitude. These last operations are 
termed Geodetic. 

OEODOST. 

Oeodosy is the science by which we determine the figure and 
dimensions of the earth, and the exact position of all points on its 
surface. 

The first step to be taken in a Oeodetic survey, is to make a 
general reconnaissance or examination of the country, for the 
purpose of determining tibe most elevated or most advantageous 
points, which could be used for trigonometrical purposes. 

The next is the careful measurement of a base line, suitably 
located upon a plane as nearly level as possible, having previous- 
ly selected certain elevated points in the vicinity, one or more of 
ifhich might be seen from the extremities of this base line. 

We thmi measure with a theodolite, the angles included be- 
tween the base line and the lines drawn from the extremities to 
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tbe fe?«rd tisn>le pointo) wbich are called statioiii. ^FraBtlttaa 
obramtioiis we are enabled to detenaiiie the kngthoC iheifr 
lines, which in their turn serre ae bases to determine the length 
of other lines. In this manner we cover the whole area to be 
surveyed with a net work of triangles. 

Observations for the determination of latitude and longitude 
are made at both the extremities of the base Une, and also at 
most of the principal points. 

The triangles are made as large as dbe nature of the eoffxuirjj - • 
and the power of the instrument will admit, both on acoount of 
economy in time, labor and expense^ as well as to avoid errors 
since the larger the triangles the less the chance of error. 
Within tiiese large triangles we select other stations, which are 
connected with the first by observations. 

The smaller triangles thus formed are called secendaryytfaa 
former being designated as primaiy. Within the seooodary^ 
still another series is formed called tertiary, which last serve as 
bases for Arwotk en die plane table sheets. 

VmAo/m mkuunkU enler into the ealotlatbnirf theprimaqp^rr 
triangles^ such as spherical excess, observati<m, error, etd,^ th^ ] 
details of which it is not deemed necessary to enlarge upon. 

MAPS. 

f 

Havbg indicated the nature of the operations in the field, the-. 
nexl Mep is to transfiBr this field work to paper, or in otherwordd' 
to construct a map. 

If Wteould trace upon a sheet of paper the meriitate'tf ko^ 
g^tude, and penOlels of latitude, preeisely as they are repre- 
senleS wpen a igMM, we* shodd have no difieul^ in refinrring 
eadi loceli^ to these conventional lines, and thus constructing a 
map which worid be an exact representaticn of nature. 

But the surfim of the earth being spherical, we cannot repre- - 
sent It upM a plane surface, without altering to a greater or leiS 
extent the prep<vtione of the tenitories, the distaneea beCweeft 
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ihe pkeeg) the smuosiliesof the merBy etc. We rnuBt .therefore, 
resort to some method by nfhioh these representations tm he 
made, while distorting as little as possible, the actual distances. 

To make a map of the earth we represent each hemisphere in 
perspective. That is to say, we suppose the eye to he situated 
at some arhitary, hut fixed position in space, and that a trans- 
parent plane is interposed between the eye and the hemisph^e. 
If we conceive every point of the hemisphere to emit a ray of 
light, each ray would pierce this transparent plane in a point, 
and supposing the plane to retain this image, we would have a 
representation of the hemisphere, as it appears to the eye. 

When we wish to make a map of a more limited extent of 
country, such as a State or Territory, we resort to an arbi- 
trary system of right lines or curves to represent the meridians 
and parallels ; constructmg a net work upon which we place 
each locality according to its latitude and longiiaide. This is 
called a projection. There are various methods of projections, 
all possessing a certain degree of merit. Of course those are 
the best which approximate nearest to an actual representation. 
The method of projection which has been selected, as offering the 
most advantages in constructing the map of New Jersey, is the 
one which has been generally applied to the topographical maps, 
formed on the Geodetic surveys of many of the European States. 
To construct a map on this projection, we assume first a central, 
parallel. Along ^the parallel, a cone is conceived to be tangent 
to the sphere, and we develope the central meridian on that ele- 
ment of the cone which is tangent to it. 

Then developing the cone on a tangent plane, we find the cen- 
* tral parallel falling into a curve, with its centre at the vertex, 
and the meridian into .a right line. Laying o£f upon the devel- 
oped meridian certain elementary distances, we draw through 
the points of division a series of arcs concentric with the devel- 
oped parallel. The spaces between these arcs are evidently the 
developement oi the zones between the parallels. 
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All these zones have in deyolopement the same rektion to each 
other, and the same length and width as they had <m the spher- 
oidal surface ; the total area remaining unchanged. 

Each meridian is so traced as to cut each parallel in the same 
point, in which it intersected it on the sphere. For areas of no 
very great extent the intersections are almost rectangular. The 
disttmces along the parallels are strictly correct, but distances 
along the meridians increase in proportion to the diminution of 
the cosine of the angle between the radius of the parallel, and a 
tangent to the meridian at the point where they intersect. 

Each quadrilateral of projection preserves its spheriodal area, 
but its two diagonals become unequal, one increasing and the 
other diminishing, as we go from the centre to the corners of the 
map, the inequality being greatest at the east and west polar cor- 
ners. The application of this method of projection to the con- 
stniction of the map of the State, will be shown under the head 
of " Drawing.^' 

In this brief outline of the principles upon which the survey 
is cRmducted, it is seen that the basis of operations is a general 
preliminary examination or reconnaissance of the whole State. 

G£N£RAL EfiCONNAISSAMCE. 

Geographical Position and Extent. 

The State of New Jersey lies between the parallels of 41 d^. 
20 min., and 88 deg. 55 min. 50 sec. north latitude, and the 
meridians 73 deg. 64 min. 10 sec. and 75 deg. 34 min. 15 tee. 
longitude west from Greenwich. It occupies a peninsulated 
position with respect to the State of New York, which bounds it 
on the north, and from which it is separated by an artificial line 
running from the point where the parallel of 41 deg. intersects 
the Hudson River, to the point where the parallel of 41 deg. 20 
min. intersects the Delaware River. This line is 48.5 miles in 
length. On the east the boundary line follows the Hudson 
river until it empties into the Bay of New York ; thence it foU 
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Iowa the strait wliidi Beparates the State from Staten UVukL 
The remainder of the eastern and south-eastern bonndarietf 
is formed bj the Atlantic Ocean. The Delaware river forms 
the western and south-western boundary, seperating the State 
from Pennsylyania and Delaware. The total area contained is 
7,750.93 square miles, being 4,960,595.20 acres, of which 
1,767,991 acres are improved, leaving a residue of 3,192,604.20 
acres unimproved land. The total value of the farm land is 
♦120,237,511. 

PHYSICAL FEATURES- 

The elevated portions of any country form the key to its topo- 
graphy. The hills and mountain ranges furnish the sources, 
while they direct the courses of the rivulets and the rivers. By 
their disintegration they form the plains and furnish the soil of 
the valleys. By them the climate is in a great measure deter- 
mined ; and around their summits are nursed the clouds which 

bring the early and the latter rain. Hence it is, that when we 
would indicate the topography of a country we go first to its 

mountain ranges ; although it is difficult to forma just conception 

of these great features when the description is limited by political 

divisions. 

The most elevated, most distinctly marked, and most clearly 

developed mountain range in the State of New Jersey, is that 

called the Blue Mountains. Entering near the initial point of 

thf northwestern boundary, on a base of three miles, and witfi 

an • elevation of 1,400 feet, it takes a southwesterly direction, 

widening at the base, but maintaining the same average height, 

for a distance of 15 miles, when it becomes six miles in width. 

Then it begins to contract, and finally leaves the State at 

the Delaware Water Gap, with a width of but half a mile, 

and an elevation of 1,500 feet, having an entire length in the 

State of 25 miles, with a remarkable uniformity of elevation. 

The greatest depression is at Culverts Gap, where it is 800 

feet in height. Between the foot of the western slope and the 
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BelMrare river, is a yftlley av^ragiBg one mile in width. This 
valley is drained hy the Flatkill, a stream which nms through 
nearly its entire length in a southerly direction, parallel to the 
Delaware, being fed on its way by an infinite number of smaller 
streams, which serve the double purpose of irrigation and drain- 
age. East of the Blue Mountni, and contiguous to it, lies a 
broad and fertile valley, known as the Kittating valley, extend- 
ing from the northern boundary in a southwesterly direction, 
parallel to the Blue Mountains, through the counties of Sussex 
and Warren, to the Delaware river, being about forty miles 
long and ten broad. It is broken, through its entire extent, by 
a succession of low rounded hills, which have a culminating point 
about fifteen miles from the northern boundary — causing the 
rainage of the southern portion to flow towards the Delaware^ 
and that of the northern portion to flow in the opposite direc- 
tion, through the State of New York, towards the Hudson. 

The Paulins Kill drains the southern part, and the Walkill 
ihe northern* Both streams are fed by numerous small lakes 
and ponds, whose basins are high up in the mountain ranges 
which bound the valley. So extensive are these reservoirs, that 
for a considerable portion of the year the Wallkill overflows its 
banks, inundating the country which it ought to drain, and de* 
strpying the fertility of a large tract of country which would 
otherwise be smiling fields. The next marked topc)graphical 
feature is the continuation of the Highlands of New York, which 
enter the State in the same general direction as the Blue Moun- 
tains, but without its continuous aspect. This range consists of 
a succession of parallel ridges, intersected by occasional narrow 
valleys, but all following the same general direction northeast by 
southwest. These ridges have different names in the different 
localities where their features appear more marked, yet they 
form a connected whole, whose base in the northern boundary is 
about twenty-five miles, gradually narrowing to the south, being 
about ten miles wide at the Delaware. 
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Within this ffsn^ lie deyeral larger tod li^^Mitffiil kfeMT^-^nd 
Titimerous Biqall'ponds. A thousand mountain str6linllilii^Ve'here 
their source^ and uniting, form the principal rivers of ihi State. 

The Raritan river rises here, and running in an easterly direc- 
tion, gathering on its way from every hill its spring, and from 
every valley its drainage, it becomes at New Brunswick, fifteen 
miles from its mouth, a navigable river, and empties through a 
broad arm into the Atlantic ocean, having a total length of sev- 
enty-two miles. 

The Passaic, seventy miles in length, rises here, and empties 
into Newark Bay, and thence into the Atlantic. 

The Hackensack, forty miles in length, rises in the ^me 
range, although not in the State, emptying also into Netl^ark 
Bay. 

Besides these rivers, the numerous valleys which intervene be- 
tween the ridges have all their drainage streams. 

The Pequest, thirty miles in length, emptying into the Dela- 
ware, is a bold and rapid stream, affords abundance of W&ter- 
power, and drains a fine valley. 

The Musconetcong river is the outlet of Lake Hopatdong, 
which lies almost in the heart of the range. This lake is five 
and a half miles in length, and one and a half miles wide, con- 
taining nearly four and a half square miles of water, or about 
two thousand five hundred acres. It is now used as the feeder 
of the Morris Canal. The Musconetcong is forty miles in 
length, flowing in nearly a straight line in a southwest direction, 
through a deep and narrow valley. It has a large volume of wa- 
ter, and gives motion to a number of mills. 

There are many other streams, draining smaller valleys be- 
tween these ridges, generally branches of either the Rariton or 
Passaic. 

Next to the chain [of the Highlands, on the east lies a broad, 
slightly elevated and slightly undulating plateau, extending 
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OTer a large area, from the northern boundary to the Delaware, 
with an average width of twenty milee. The Borfaee of this 
plateau is broken by a succession of narrow, abrupt ridges, which 
trarerse it in a northeasterly and southwesterly direction. These 
ridges are so much higher than the surrounding country, as to 
afford fine points for observation and for trigonometrical stations. 
This plateau terminates in the southeast at the narrowest part 
of the State, on a line drawn from Amboy to Trenton, which line 
was at one time the shore of the sea. The remainder of the 
State below this line, and as far as Cape May, is almost a level 
plane. A transverse line of gentle elevation divides it sufficiently 
to cause a portion of its drainage to flow towards the Delaware, 
and another towards the Atlantic. The streams, of which there 
are a great number flowing in both directions from the summit 
level, have so slight a descent, and a current so slaggish, that in 
many places they may be almost regarded as a succession of 
swamps and ponds. The whole character of the country forms 
a striking contrast to the other portions of the State. 

The latter came into existence amid the convulsive throes of 
nature which followed the early affinity of matter. The former, 
bom of the ocean at a calmer period, seems, in its gentle uni- 
formity, to reflect the eternal lullaby of the waves which ushered 
it into existence. More than once, since it arose from the water, 
this area has sought its native element ; rising for a period to 
court the smiles of the sun, then dipping with its green vesture 
into the sea, seeming indications on the bosom of the earth of the 
pulsationa of the great heart within it. 

Nearly the whole of this extensive area is covered with a dense 
forest, rendering it a matter of impossibility to obtain a view of 
tiie surrounding country, even from the highest of the few hills 
which appear upon the surface. 

There is one marked feature connected with the topography of 
this portion of the State. From near Cape May, the extreme 
southern point, there extends along the coast, for a distance of 
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narrow strip of sand-beach, and communicating with it by open- 
ings across this beach at several different points along its length. 
The action of the winds and waves are constantly producing 
changes, both with regard to the beach itself and the openings 
through it ; still the interior channel remains constantly open, and 
is used as a means of commercial communication between the 
towns upon the coast. Certain observations connected with the 
importance and improvement of this ehannel, but which do not, 
from their nature, pertain to a general reconnaissance, will be 
given in a future report. 

This rapid glance at the physical features of the State, while 
it indicates their marked peculiarity, will serve at the same time 
as a guide in following the detailed operations of the Geodetic 
and Topographical parties* 

ARTIFICIAL FEATURES. 

Internal Improvemenis. 

The position occupied by the State of New Jersey, with refe- 
rence to the large and thickly populated States of New York and 
Pennsylvania, the peculiar advantages derived from its shores 
being watered by two of the finest rivers in the United States, 
and especially its position with reference to the harbor of New 
York, all combined to call the early attention of its citizens to the 
value and necessity of artificial means of communication. 

Accordingly, we see projected and carried out, a system of 
railways and canals, which, while they have added materially to 
the wealth of the State, have also conferred great benefit upon 
the adjoining States, and upon the country at large. It has been 
the policy of the State, instead of attempting these internal im- 
provements by the State Government, thereby opening an avenue 
by irtiich its finances might become embarrassed, and the credit 
of the State endangered, to confer such privileges upon incorpo- 
rated companies as to induce private enterprise, with private 
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capital, to undertake these public works. Tlie T^sult is, l^al the 
State has a reyenue without taxation, and a treiasurj firee from 
debt, while railroads and canals intersect the country in every 
direction. 

The following statement exhibits the general nature and extent 
of the internal improvements of the State. It is not as complete 
as would be desirable ; still there are, it is presumed, no material 
errors. 

CANALS. 

Delaware and Raritan Canal. 

This important work commences at New Brunswick, the head 
of navigation of Raritan river, and extends to Bordentown, where ' 
it enters the Delaware river, being forty-three miles in length. 
It is seventy-five feet wide at the surface, forty-seven feet wide 

at the bottom, and nine feet deep* 

There are seven locks at each end, each two hundred and 
twenty feet long and twenty-four feet wide, admitting the .transit 
of boats of five hundred tons bprden. The canal is supplied 
with water by a feeder extending twenty-two miles above Tren- 
ton. It connects with the Delaware division of the Pennsylvania 
Canal, and is at present the principal avenue through which New 
York is supplied with coal. It also commands a large amount of 
freight between New York and Philadelphia, and is navigated by 
regular lines of propellers moving between the two cities. 

The annual transportation of coal is over one millkm tons ; of 
grun over one million bushels ; and about two hundred thousand 
tons of general merchandise. 

Cost of the eanal -.-..- $8,707,915 90 
Receipts for the year 1864 « - * 474,740 89 

Expenses " « ... 171,768 98 

Earnings « « - . . 808,186 41 
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m^ Morris Cami. 

This canal extends, by a circuitons route, from the Hudson 
river at Jersej City to the Delaware river at Philipsburg, oppo- 
site Easton, where it connects with the Lehigh Canal of Penn- 
sylvania. The boats afe carried over the chain of the High- 
lands by means of a series of locks and inclined planes. This 
canal was projected for the purpose of opening a means of com- 
munication between the coal fields of Pennsylvania and the large 
mineral deposits of the northern portion of the State, and be- 
tween the latter and the New York market. It is one hundred 
and one miles and three quarters in length, thirty-two feet wide 
at the top, twenty-two feet at the bottom, and four feet deep. 

The looks are seventy-five feet in length, and nine feet wide. 
Their limited capacity prevent the canal from transporting a 
large amount of coal, but it has been the means of opening to 
market a vast amount of mineral wealth, and may be regarded 
as a source of great vitality to the northern counties of the State; 
while its conception and execution bear evidence of a skill and 
perseverance which has not been without its effect upon the State 
at large. 

RAILROADS. 

Camden and Amb(yy Railroad. 

This was the first railroad built in the State. It extends 
from Amboy, on Raritan Bay, to Camden, on the Delaware, op- 
posite Philadelphia. It connects with New York by steamboat, 
and with Philadelphia by a ferry. It is ninety miles in length, 
and has a branch road from Camden to New Brunswick, where it 
meets the New Jersey Railroad. Upon it, in connection with 
the New Jersey Railroad, is thrown not only all the travel be- 
tween the two largest cities in the Union, but between the two 
great divisions of the country. 

As might be expected from such relations, it commands an 
immense amount of passenger-traffic, and ranks among tixe 
3 
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most successful and productive works of the kind* It is much 
more important as a route of travel tiian commerce, since the 
Delaware and Raritan Canal, which has the same general direc* 
ti(m and connections is a better medium for heavy transportation* 

Cost of the road - - - ... #4,768,184 58 
Receipts for the year 1854 - - - 1,682,486 23 
Expenses « « " ... 1,180,092 10 

Earnings «««... 652,467 18 

JVeto Jersey Railroad. 

The New Jersey Railroad extends from Jersey City to New 
Brunswick, thirty^one miles, passing through the large man- 
ufacturing towns of Newark and Rahway. At Elizabeth City 
it connects with the New Jersey Central Railroad, and thence 
with the great coal basin of Pennsylvania. This road is of 
great local importance, but its chief traffic is in connection with 
the Camden and Amboy branch road from New Brunswick to 
Camden, by which it is extended to Philadelphia, making a total 
length of eighty-seven miles. 

Cost of the road #8,239,592 51 

Receipts for the year 1854 • . - 824,032 93 

Expenses « « « ... 383,585 21 

Nett earnings « " . - - 440,447 72 

Central Railroad of JWio Jersey. 

The Central Railroad of New Jersey ranks high in prospeo- 
tive importance, while its local value is now very great. It ex- 
tends from Elizabeth Port, on Newark Bay, to Phillipsburg, on 
the Delaware, opposite Easton, being sixty-three miles in length, 
passing through the most fertile portions of the counties of Es- 
sex, Somerset, Hunterdon and Warren. At Elizabeth City it 
connects with steamboat to New York. At New Hampton it 
connects with the Warren Railroad, extending to the Water 
Qap, where it meets the Delaware, Lackawanna and Western 
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ivrith the Lehigh Valley Railroad, and thenee with the Daopbin 
and Susqnehaniia, and the Catawissa Railroads ; all extending 
into the heart of the great coal basin of Pennsylvania. This 
road has now a doable track, and the company has contracted to 
deliver in New York the coming year five hundred thousand tons 
of coal. It is contemplated to extend this road to Jersey City, 
crossing Newark Bay at its entrance. 

Cost of the road ....-- $2,805,688 71 
Receipts for the year 1854 - - - 878,145 88 

Expenses « « " . . • 197,849 48 
Nett earnings " *^ . . . 180,795 90 

Morris and Essex Railroad* 

This is an important road, having characteristics simflar to 
the Central road. It extends from Newark to Hackettstown, a 
distance of fifty-three miles, with a proposed extension to the 
Water Gap. 

Its cars run over the rails of the New Jersey Railroad from 
Newark to New York. From Hackettstown it is intended to 
extend the work to a point on the Delaware river, opposite the 
Water Grap, where it will connect .with roads leading into the 
Lackawanna valley, thus affording another outlet from the great 
coal basin to the seat of commerce. The local traffic of this 
road is rapidly increasing, which fact may be stated for all roads 
in the State. When the extension of this road is completed, it 
will be one of the most important coal roads in the country, and 
it will also have a powerful efiect upon the developement of the 
rich mineral districts through which it passes. 

Cost of the road 11,549,621 68 

Receipts for the year 1854 - - - 233,595 64 

Expenses « " " ... 134,216 33 

Nett earmngs « « . . . 99,379 31 
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Belvidere Delaware Railroai. 

This road extends from Trenton along the Delaware river to 
Belvidere, in the county of Warren. It is an important road as 
an auxiliary communication between Philadelphia and the north- 
eastern coal basin of Pennsylvania. At Lambertville it con- 
nects with the Flemington Railroad to Flemington, which is now 
used as a branch of this road. At Phillipsburg it intersects and 
connects with the Central Railroad. 

The total length of the road, including the branch to Fleming- 
ton, is seventy-five miles. At Trenton it connects with the 
Camden and Amboy, and the Philadelphia and Trenton Rail- 
roads. This road has not been long enough in operation to form 
a correct estimate of its work. 
, The cost of it has been upwards of 12,500,000. 

t 

Warren Railroad. 

The Warren Railroad extends from the Delaware river, at the 
Water Gap, in the county of Warren, to the Central Railroad 
of New Jersey, near New Hampton, having a branch to Belvi- 
dere. It connects at the Delaware river with the Delaware, 
Lackawanna and Western Raihroad, of Pennsylvania. The 
branch road connects with the Belvidere and Delaware Railroad 
at or near Belvidere. This road is not yet completed. When 
it is done, the Central road will have three connections with the 
coal basin* 

A correct estimate cannot yet be formed of its costs or resnlls. 

Flemington Railroad, 

The Flemington Railroad, from Lambertville to Flemington, 
in the county of Hunterdon, is twelve miles in length, and is an 
agricultural road, worked as a branch of the Belvidere Delaware 
Raibroad. 

Cost of the road $211,281 63 
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Freehold and JameAurg Railroad, 

An agricaliaral load in the county of Monmouth. It ezteaii 
Trom Freehold, the county town, to Jamesburg, where it connects 
with the Camden and Amboy road. 

It i8 eleven miles in lengthy and cost $163,743 91. 

Burlington and Mount Holly Railroad. 

A branch of the Camden and Ainboy road from Burlington to 
Mount Holly, in the county of Burlington. 
It is six miles in length, and cost $168,763 91. 

Sussex Mine Railroad. 

This road extends from Newton to Waterloo, in the county of 
Sussex. It is twelve miles long, connecting with the Morris and 
Essex Railroad at Waterloo. It is an agricultural road, used 
principally for the transportation of iron ; cost about $300,000. 

Millstone and Jfew Brunsvnck Railroad* 

This is an agricultural road from Millstone to New Bruns- 
wick, in the county of Somerset, six and sixty-three hundredths 
miles in length, and cost |106,636 22. 

Camden and .Atlantic Railroad. 

This is an agricultural road, extending from Camden, on the 
Delaware, to Atlantic City, on the Atlantic Ocean, passing 
through the central portion of the counties of Camden and At- 
lantic. This road depends for its success upon the cultivation 
and development of a large area of land hitherto a dense forest. 
The trees are gradually disappearing under the hands of the 
woodman, and a few years will work an entire change in the 
whole face of the country. It is also anticipated that this will 
form a connection with a new route for transportation, between 
New York and Philadelphia. Atlantic City, one of the termi- 
nii of the road, is a place of resort in the summer season, where 
is found excellent sea bathing. The road is sixty miles in 
length, and cost $1,499,185 91. 
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Patersan and Hudson River MaSraady 

From Patenon to Jersey City, is serenteen miles in lengtii ;; 
cost $680,0009 and is leased to the Erie Railroad Company. 

Patersan and Ramapo Railroad^ 

From Paterson to Ramapo, near the State line, is the contm- 
nation of the Paterson and Hudson River Railroad. It is sey- 
enteen miles in length, cost |850,000, and is leased to the Erie 
Railroad Company. 

J\rew York and Erie Railroad. 

' This road haying leased the two last mentioned roads, has 
increased the gauge, and run its passenger cars to Jersey City, 
instead of Piermont as heretofore. 

Besides the railroads which haye been enumerated, there are i^ 
large number which haye been projected in different parts of the 
State, some of which will undoubtedly be completed within a 
abort period. There are but three which from their importance 
•aK fiar a special notice in the pretent report. 

Delaware and IIuds(m River Railroad. 

This road is ptojected by the Pennsylyania Coal Company, 
Iflio are the [owners of a yery large tract of land in the Penn- 
jj^flrania Coal Basin. The coal from the mines has been and is 
now brought to market by the way of the Delaware and Hudson 
Canal, and being limited by the capacity of the canal, the com- 
pany is able to bring to market neither the amount they are able 
to mine, nor an amount sufficient to supply the demand. A 
strong necessity to obtain some other avenue to market has thus 
been fbrced upon them. The mode by which they propose to 
transport their coal, while it is novel and interesting in its design, 
•Would in the event of its execution, be of very great value to the 
northern portion of the State. 
' It is well known, and more clearly shown in the topographical 



description of fhe Stite, tiiat while tlie territory of Ne^ Jetaey 
is the shortest route to the seaboard from the coal iMMrin, the 
value of distance is lost from the fact that almost insurmounta- 
Me barriers obstruct a direct communication. The construction 
of the Morris Canal was an effort to obviate this difficulty, but 
for want of capacity it has not accomplished its object. On the 
other hand, the New York and Erie Railroad, and the Central 
Railroad of New Jersey, by going around these obstacles have 
sought to avoid the difficulty. 

The plan proposed by the Pennsylvania Coal Company is 
what is called the Gravity road. It seeks to make the obstacles 
themselves useful while surmountmg them, that is to say, by 
means of a series of inclined planes, with short ascents and 
long descents and stationary engines at the summit of each plane. 
The cars being raised up the short ascent by means of the en- 
gines, are suffered to descend the slope by force of gravity. 
The route proposed is to ascend to an elevated point on the Blue 
Mountains, at the Walpack Bend, from there alternately de- 
scending and ascending along the western slope, until it reaches 
Culver's Gap ; from thence it descends into and crosses the Kit- 
tatinny valley, then ascending the Hamburg mountain to Snuff- 
town, it descends in one long plane to the Hudson River. It is 
seen that this route passes through the very heart of the great 
iron region of the State, and should the project be carried into 
fiuccessfnl execution, the ham of busy industry will replace tiie 
silence of these mountaius and valleys. 

The West Jersey Railroad. 

In this project is embraced several different routes, having for 
their object the developement of the south-western portion of 
Ae State, or the area included principally within the limite of 
the counties of Camden, Gloucester, Salem, Cumberlwad aad 
Cape May. 

These counties are, from tiieir position, cS from the general Una 
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of travel, and the market is reached solely by steamboat com- 
munication on the Delaware, requiring all the produce to be 
transported to tiie steamboat landings. 

A railroad with a central location would be of great benefit, 
not only as a means of transportation for the present products, 
but also by increasiDg the facilities, to increase the products. 
The different routes which have been surveyed to this end are 
ehown on the sketch. 

Delaware and Raritan Bay Railroad. 

This road is a project for materially shortening time and dis- 
tance between the northern and southern sections of the Union. 
The eastern portions of the States of New Jersey, Delaware and 
Maryland, on account of the uniformly level nature of the sur- 
face, offer peculiar facilities for the construction of railroads. 
The obstacles to a connected line of road are the bays which 
intervene. It is proposed, by means of a regular connection 
between boats and cars, to form a direct line of connection be- 
tween New York and Norfolk. The part of the line which lies 
in New Jersey is laid down on the map. 

As far as this State is concerned, it must be of great benefit 
to it as a means of developing a large area of land now lying 
unproductive. 

Camden, Pembertan and Freehold Railroad. 

A company has been chartered for the purpose of construct- 
ing a railroad between the points indicated in the above title, 
and the surveys for location have been made. A glance at the 
accompanying sketch will show at once that it passes through a 
district yet unvisited by any line .of railroad. In addition to 
this, it IB a new district, with its soil still covered to a great ex- 
tent with a primitive forest. As a means of agricultural devel- 
opement, the road 'possesses striking features, and although the 
present population along the line proposed is not very great, yet 
there is no doubt that its completion would produce an entire 
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ohange in the whole face oi the country, and open for coltiration 
an extensive area, which as it now is, might as well be in' the 
far west. 

It is proposed in the final report to give a full and illustrated 
description of every work of public interest, that may be at that 
time completed within the limits of the State. At the present 
date the total length of completed railway in the State is five 
hundred and four miles, costing about twenty millions of dollars. 

FIELD WOBK. 

Organization of parties. 

There is no duty connected with the survey more di£Scult or 
delicate than the organization of the different parties. Their 
duties are of such a nature as to require the greatest skill, com- 
bined with the highest integrity. As the parties are broken up 
at the close of the season, we are deprived of the advantages 
which would be derived from their increased proficiency. Much 
depends, therefore, upon judgment in selectbg proper persons 
for the different positions, and there is always a chance of being 
deceived, until their character and capacity have been tested in 
the field. Fortunately, but few instances have occurred in which 
the persons were not what they professed to be, and these were 
not such as to result in any material detriment to the survey. 

Both the triangulatibn and topographical parties are composed 
permanently of a chief, a first and a second assistant. When 
oircumstances require it, one or more temporary assistants are 
employed. The chief has the immediate charge of the party, 
and upon him depends its good conduct, and the accuracy of 
tiie work. He keeps a daily journal of everything connected 
with the survey which transpires in his party, and transmits a 
weekly abstract of the same to the office. The first assistant 
gives to the chief such assistance as he may require in the de- 
tails of the work. He also keeps a record of all the informa- 
tion he may be abk to obtain concerning the character of the 
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toil and mineral deposits ; oommnnicatii^ Mmi-aKmiUy all of 
the items connected with the geology of the district in which the 
party may be located, which he may deem of sufficient impor- 
tance. These reports are of material assistance to the Greolo- 
gist in going over the ground. The duties of the second assist- 
ant are more manual than otherwise. 

As soon as each plane table sheet is completed, it is turned 
into the office, accompanied with a manual containing the num- 
bers corresponding to the house on the sheet, and the names of 
the occupants of each house, the amount of cultivated and un- 
cultivated land in each farm, the depth of every well, and the 
woil passed through in digging it, the three crops which have the 
lu|^\0St average, and if any what mill or mineral property is 
being worked or developed by any person whose name is in the 
manual. 

This fomishes a complete index to the present condition of 
every section of the State, upon which reliable estimates and 
calculations may be based. 

TBXANGULATION. 

In the Mamination of the phyucal features of the State we 
have leM that while in the northern divi8i(m we have two dietinet 
mountain ranges, besides many isolated points oi elevation, the 
fonthem division presents scarcely a single prominent point, ind 
Aervfbre tiiat a triangulation of the latter can only be aeoomr 
plished by erecting stations at the necessary points. It ibttows 
that the triangulation would be first pushed towards the nortii, 
more especially since the C!oast Survey, in proeeenting its hjdro- 
g^phy, has completed a secondary triaagalation c£ tiie Atlantic 
coast, and tiie Delaware river as far as Trsnton, thus giving the 
plane4able parties in the southern counties a sufficient number of 
geographical points to enable them to prosecute their work witii- 
out chance of error. 

As was stated in the report of last year, the coast of the Uni- 
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ted States, for the pmpofe of the geodetic survey, has been 
divided into elevea seotions, in each of which a base line firom 
five to ten miles in length has been measured. The coast of New 
Jersey is indnded in the second of these sections, the base of 
which is on Fire Island, which adjoins the coast of Long Island. 
The primary triangalation extends across the State, from Amboy 
to Trenton, and down the Delaware river. The necessity for 
measuring a base-line in the State is thus obviated, since a side 
of this primary triangulation can be assumed as our base of ope* 
rations. The side which haa been selected, is the line forming 
Mount Rose station, in the county of Mercer, with Springfield 
station in the county of Essex. The length of the line is twenty- 
nine miles and forty-three hundredths. The latitude of Mount 
Rose is 40 deg. 22 min., and its longitude 74 deg. 43 min. The 
latitude of Springfield is 40 deg. 41 min., and its longitude 74 
deg. 21 min. This line occupies a central position, and is very 
favorably situated for the continuation of tiie triiuigulation, espe- 
cially towards the north. The many prominent p(^nta there 
fimnd have afforded us a choice of positions, and we have thus 
been able to establish such stations as to give us well conditioned 
triangles, whidi we have extended to the Delaware river, and the 
iiorihem boundary, one station being in the State of New Yoik» 
The number of stations occupied is 25 ; the number of observa- 
tions made is 460. 

The whole net-work, as far as has been completed, including 
that of the Coast Survey, is shown in the accompanying sketch. 
The heights of all the stations occupied have been determined by 
means of a barometer. A table of all the geographical positions 
which have been determined in the State is annexed, for reference 
in local surveys. The triangulation party has been under the 
direction of Mr. Fuellhart, who has exhibited throughout a com* 
mendable activity. 
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PLANE TABLE WOEX. 

The proyisions of the act authorioDg the survey require tiiat 
each county ehall be completed eeparately, consequently the ope- 
rations of each plane table party have been limited by the comnty 
divisions. 

Operations have been carried on daring the season in nine 
counties, to wit : Sossex, Warren, Morris, Hadson, Monmouth, 
Salem, Cumberland, Cape May, and Atlantic. Of these^ Sussex 
and Cape May are completed — while Salem, Morris, Monmouth, 
and Warren are nearly so — ^with material progress in the others. 
The following detailed account exhibits the progress of the work 
in each county : 

County of Sussex. 

The field-work of a laige portion of this county was completed 
during the latter portion of the past year. 

This being the first work done in the survey, and done, in a 
great measure, with the assistance of young men, who, to say the 
least, were unpractioed in their duties, it is natural to Buppoi» 
that a certain degree of revision was necessary to insure the 
accuracy of their work. This revision has been made, and the 
topography of the county completed, and it is presumed that no 
material errors will be found in it. 

The plane table party assigned to duty in this county took the 
field on the 8d day of April, under the charge of Mr. Charles A. 
Heering ; Mr. T. B. Brooks, first assistant. Until the 1st of 
June their operations were greatly impeded, by the extreme quan* 
tity of rain which fell in the months of April and May ; never- 
theless the party, by their industry and striot attention to their 
duties, were enabled to complete the field-work of the county on 
the let of September. Mr. Heering was transferred, on the 1st 
of August, to the Morris County party, and his place taken fay 
T. Benton Brooks, who applied himself so closely to his duties as 
to injure his health, and render it necessary for him to proceed 



46 

to the South. He antioipatas joining, in the spring, widi lenewed 
heftlth. 

~ The map of the whole county of Sussex is now drawn, and sub- 
mitted with the report. 

County of Morris. 

A plane table party took the field in this county on the 1st 
day of May, under the direction of Mr. Fuellhart ; Mr. R. W. 
Patterson, first assistant. 

From that time until the Ist of August, when he was relieved 
from the charge of the party by Mr. Heering, Mr. Fuellhart 
fumed into the office two plane table sheets, each containing one 
hundred square miles, exhibiting a large amount of labor. Mr. 
Heering remained in charge of the party until the first of No- 
Tember, and completed about one hundred and thirty square miles. 
On the above date the field-work of Morris County was suspended 
for the season, and Mr. Heering was transferred to the charge of 
a party in Cumberland County. The party will resume tibe 
field in this county early in the spring, and the map will be com- 
pleted by midsummer. 

County of Salem. 

While the absence of mountains, and even of hills, in the south- 
em portion of the State, relieves the topographer from a great 
deal of labor in respect to contour lines, nevertheless these very 
features of the surface is an impediment in the way of rapid pro- 
gress. The want of elevated points compels him to increase the 
number of his stations, and the forests intercept the view entirely. 
The streams, also, in a flat country, especially near the sea, are 
very tortuous, and as a general thing are too deep to be forded — 
and there being but few bridges, a great deal of time is lost in 
simply going from one point to another. 

These remarks apply to all the work done in the lower coun- 
ties, more particularly, however, to the county of Salem. The 
party assigned to do duty in this county, was placed in the field 
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on the twentieth of April, and withdrawn on the twentj-fonrth of 
October. About one hundred and twenty-fiye square milei ot 
topography was completed, which, with the topography aoMm- 
plished by the Coast Survey, and drawn on the map of Delaware 
Bay, leaves a comparatively small portion of the county remain- 
ing. The whole county will be completed early in the ensuing 
season* 

County of Monmouth. 

The party took the field in this county on the Ist day of May, 
under the charge of Mr. G. Bechtle. As this county bordera 
upon New York Harbor, a considerable portion of its topography 
has been completed, and engraved upon the large maps of ti^ 
hmrbor^ printed by the Coast Survey. 

The party commenced operations on a line drawn through Red 
Sank and Shrewsbury, and worked into the interior. About oae 
hundred and forty-five square miles of topography was completed, 
in i^dition to ihskt of the Coast Survey, making a total of abou^ 
two hundred and fifty square miles. The extreme accuracy of 
detail measurement maintained by the chief of this party, and 
which is not essential or practicable in a map of this nature, 
caused a slower progress than would otherwise have been accom- 
plished. Mr. Bechtle has exhibited, throughout the season, a 
praiseworthy degree of industry and conscientiousness, Mr. I. M. 
Bunnell was the first assistant of this party during the greater 
part of the season. 

County of Hudson. 

A party was placed in the field in this country (m the twenty- 
sixth of April, but in consequence of the fact that tibe commis- 
sioners on harbor encroachments, appointed by the Governor of 
the State of New York, having decided to make a re-survey of 
tiie harbor and adjoining lands, which survey was commenced, 
under the direction of the Superintendent of the Coast Survey, 
it was deemed advisable to suspend operations in this oounly, and 
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withdraw tiie parfy until miok ro^surrey wm completed, nkm we 
sliall haye the benefit of it. 

County of Warren. 

On being withdrawn from the county of Hudson, the plane 
table party, under the charge of Mr. G. G. Friedlein, as chief, 
with Mr. Charles E. Baldwin as first assistant, was transferred 
to the county of Warren. They remained in the field until the 
6th of November. During this time the most difficult part of the 
topography of the county was completed, embracing the norther^i 
piNTtion, from the county of Morris to the Delaware River, and 
north of the line from Hackettstown to the Delaware Water Gap« 
The party worked with due diligence, and the plane table sheets, 
as well as the field-notes, exhibit great care and accuracy of 
detail. 

County of Cape May. 

The party took the field in this county on the 20th of August, 
Mr. V. £. Koerber, chief Of the party, and Mr. 0. Dietz first 
assistant. The very peculiar nature of this county bemg almost 
a perfect level, and covered for the most part with a dense growth 
of trees, through which an infinite number of roads ramify them- 
selves in every direction, rendered the work here a matter of 
patient industry and tedious labor. No elevated points present 
themselves upon which the topographer can establish himself, 
and determine his position. He must needs follow every road 
with a chain and compass, oftentimes having his way intersected 
with interminable swamps, and for miles and miles no human 
habitation meet his eye. The survey of the county is now 
completed, and the party is engaged in the county of Atlantic. 

County of Cuumberland. 

This party, under the charge of Mr. Charles A. Heering, 
with Mr. I. M. Bonnell as first assistant, was transferred to this 
county from Morris. On the first of November they established 
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themselrefl upon pomtB of the seecmdury triangolalioii ai &• 
Coast Sarvey, in the yicinity of Oreenirioh, and mre worloBg in 
the direction of the interior. One plane table sheet is about 
completed. Should the weather prove favorable, they will be 
able to torn into the office the greater portion of the county by 
spring. 

County of Attantk. * 

The party operating in this coanty is wider the direction of Mr. 
y. E. Koerber, and is the same par^ which completed the iur- 
vey of the county of Cape May. 

Their first plane table sheet in this coanty is just commencady 
yet judging fircm the fidelity and skill displayed by the patQr 
thus far, we may look for thefar completion of the survey of the 
county in a very reasonable time. 

TRUE MERIDIAN LINES. ' ' 

By an amendment to tiie bill making an appropriation for tilie 
continuation of the sorv^, it was made incumbent on the per- 
sons in charge of tiie work to establish several lines in difiSirsit 
portions of the State, indicating the direction of Ac tru0 flMnNU- 
ian, tfx the purpose of furnishing to local surveyors a means of 
ascertaining the Variation of the compass in different localities 
at dilforent times* 

Newark, Trenton, and Camden, were designated as the points 
f<Mr locating these lines. It is the intention, however, to estab- 
lish the meridian, if possible, in every county. Reconnaissance 
for selecting favorable positions has been made at PaleviSB^ 
Trenton, and a preliminary line located in Newark ; also some 
of the monuments have been prepared. Owing, however, to the 
non-receipt of an instrument to be used for the purpose, whidi 
it was expected would be loaned by the Coast Survey, the lines 
have not yet been located. Early in tiie ensuing season, when 
the demand for their instruments will not be so great in Ae 
Coast Survey office, it is anticipated that all these lines will be 
determined. 
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OFFICE WORK. 

Drawing. 

In the drawing division, work was commenced simultaneously 
with the field operations. In a proper organization of the work, 
the projection -of the geodetic net work forms the basis, not only 
for the drawing of the maps, but also for the plane table sheets. 
This will be first referred to. 

% It has been stated that the conic projection has been selected 
for the map of the State, as being that one Which afibrded advaki* 
tages oyer all others. This method requiring a central meridian, 
and a central parallel, we have selected Princeton as the central 
point. Having drawn the principal meridian and parallel, and 
constructed the other meridians and parallels according to known 
principles, which have been referred to, we divide each quadri- 
lateral of projection into smaller quadrilaterals, corresponding 
to the size of the plane table sheets ; these are referable by the 
co-ordinates of their comers to the central point. And by hav- 
ing on each sheet at least three trigonometrical stations, we have 
no difficulty in locating the precise position of the sheet in the 
field. In the desire to accomplish the topography of certain 
district for the use of the Geologist, the system has not been 
strictly adhered to, but the necessity for a deviation from it no 
longer exists. 

In addition to plotting the geodetic net, calculatmg and plot- 
ting the triangulation, the draughtsmen have completed the maps 
of the counties of Sussex and Cape May, besides furnishing tra- 
cings of nearly all of the plane table sheets to the geologists, 
and supplying enlarged copies of the Coast Survey work to tho 
different plane table parties. 

The small scale upon which the last year's field work in the 
county of Sussex was done, rendered the drawing of the map of 
tiie county very difficult. The patience and industry which has 
been shown in its execution are worthy of praise. 
4 
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Mr. J. H. Pieper, principal draaghtfiman, has been unremit- 
ting in the discharge of his duties, giving to the work a great 
deal of time and attention not called for by the terms of his em- 
ployment. 

Engraving, 

Deeming it proper that the character of every part of the 
work should be in keeping, the work of engraving on copper was 
commenced in the month of August, with the map of the county 
of Sussex, on account of the drawing of that county being com- 
pleted. The map will be in four plates, two of which are near- 
ly finished. The execution of the work thus far has fully met 
the expectations that were formed, both as to beauty of finish 
and economy, for it is seen that if one-half the prices usually 
paid for the most ordinary maps is fixed for these maps, the cost 
of engraving and printing will be defrayed. The plates can be 
electrotyped at the Coast Survey office in Washington, if it is 
deemed advisable, or the maps may be printed from lithographic 
transfer plates. 

CCKCLVSION. 

In concluding the report, a brief reference should be made to 
one or two facts, which have been mentioned for the purpose of 
p(nnting out more distinctly their bearing upon the general wel- 
fare of the State. 

It appears that out of 4,960,595 acf es of land included with- 
in the limits of the State, there are 3,192,604 acres entirely 
uncultivated. Yet there are in New Jersey no deserts, nor dis- 
mal swamps, where the labor of man would be exhausted in vain 
efibrts to redeem nature for his wants. No charge has ever been 
made that the people of New Jersey are deficient in energy, in 
intelligence, or in skill. Still there must be some reason why 
80 much tillable land should remain undisturbed by the plough 
of the husbandman, while millions of non-producers almost wiA- 
in sight stand ready to produce every grain that is offered to 
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ikem. The reason irhj it is so is sufficiently obvious, but why 
it should remain so is not so plain. 

Why it is so, arises from the fact that the early settlers of 
every country establish themselves along the rivers and smaller 
streams, where a little toil is remunerated by an abundant har- 
Yest. This soil, however, becomes in time exhausted by constant 
tiHage, and the farmer finds that he cannot, from his own re- 
sources, renew it, and that he must purchase foreign fertilizers to 
maintain the productions of his farm. His profits become dimin* 
ished in consequence, and he or his sons begin to think of seeking 
a new sphere where their labor will meet with a better reward. 
Now, we would ask if those lands which are not on the rivers and 
streams, and which are not as productive at firsts as the more re- 
cent alluvials, cannot be made as productive, with a less amount 
of fertilizing matter, and at a less cost, than is now required to 
fructify the exhausted lands 7 This is a great question, which, 
in view of the proximity of the market, in view of the increasing 
demand, and in view of the great amount of scientific skill which 
can. now be brought to the aid of agriculture, should engage the 
earnest attention of the farmers of the State. 

Another point which should be referred to, is the obvious con- 
nection between the internal improvements and physical features. 
One glance is sufficient to show that to the mineral deposits of 
the State and Pennsylvania, are due, with one exception, all of 
the main lines of canal and railway within the State. Extensive 
as they are, may it not be possible that they are but a fore- 
shadowing of what will be? Is there not space enough, and 
material enough, for a Birmingham on Morris Plains, or for a 
Manchester in the Kittatinny Valley 1 

The immense amount of water power now almost wasted on a 
thousand insignificant saw mills, in the northern part of the 
State, needs only enterprise to make its value known and felt. 
Nothing but enterprise has built up, upon the island of Manhat- 
tan, a splendid city of over half a million of souls, while the Jer- 
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sey shore, having more commercial facilities, is a coBiparatiYO* 
suburb. 

It is the object of this survey to develop the resources of the 
State in such a manner, that every citizen may be as familiar 
with every portion, as he is Trith his own immediate neighbor-- 
hood, and that the people of the State, from a comprehensive 
sense of the value of these resources may be incited to more vig^ 
orous eflFort. 

It is not alone from an advantageous geographical position— a 
favorable topographical configuration — a genial climate — a fer- 
tile soil— or mineral riches — that a State derives its Wealth and 
power ; they come from the active energy, intelligence and in- 
dustry of its people, seeking, under salutary laws, and free insti- 
tutions, a higher state of development. While ignorance and 
indolence would in e£kct reduce the State to comparative poverty, 
well directed industry adds new beauty to its fair face, and in- 
•reases the wealth of its prosperous people. 

EGBERT L. VIELE, 

State TopograjAical Engineer^ 
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REPORT 



ON THE GEOLOGY OF THE SOUTHERN DIVISION. 



The field-work in the geological Borvey of the southern din- 
sion of New Jersey, has been chiefly confined to the counties of 
Monmouth, Salem, and Cape May. Examinations of a some- 
what general character have also been made in the counties of 
Cumberland, Gloucester, Camden, Burlington, Ocean, and Mid- 
dlesex. 

It will be convenient to arrange the material of the report 
under the following heads : 

1. Recapitulation of last year's report. 

2. Further examinations in the work commenced last year. 

3. Examination of other geological formations. 

4. Chemical examinations, and practical suggestions on them* 

5. Progress of the survey in different counties- 
Cedar swamps. 

Gravel bricks. 

1. RecapUfdatian of last yearns work. 

In the report of last ytar it ma stated Uukt Ilia soufhera divi- 
sion of New Jersey) as divided for the purposes of the geoloj^- 
cal survey, had, for its northern boundary, a line running in a 
southwesterly direction from Staten Island Sound, near Elisa- 
betii Port, to the Delaware river a little below Trenton-Follow- 
ing generally the southeastern mar^n of the red sandstone and 
shale which is so conspicuous a feature of the central part of the 
State. All of the State south of this line is included in the 
southern division. 
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The whole of this district is remarkable for its low and gene- 
rally level surface, and for the entire lack of rock formations. 
Its geological structure, however, is very regular and uniform. 
With some exceptions, which will be mentioned hereafter, it is 
made up of successive strata, which stretch across the State from 
the northeast towards the southwest, and descend beneath the 
surface towards the southeast ; so that, as we pass from the north, 
or division line, across the State in a southeasterly direction, the 
strata are crossed in succession, the lowest first, then the next 
above, and so on in order to the highest. In this way the light 
colored clays, including the fire and potter's clays, are first 
crossed ; then the black and chocolate colored astringent clays ; 
then the several beds of greensand marl, with intermediate beds 
of sand ; and lastly, the more recent beds of shell-marl, sand, 
day, and gravel, which make up the southeastern part of the 
State. 

Of the clays which are next the red sandstone, no description 
was attempted, except it was remarked that the upper portionB 
of the dark clays contained more or less green-sand — the latter 
being found in spots and irregular streaks in the clay. The 
Stratum containing the greensand marl was principally described 
from observations made upon it in the eastern part of Monmouth 
County, though it was known to be pretty regularly developed 
entirely across the State to its southwestern extremi^, near Sa- 
lem, in Salem County. Three distinct beds of greensand were 
mentioned. The first of these includes the marls which are found 
north of the North or Neversink river. Swimming rivier, and Yd- 
hw brook, and on the headwaters of South riv«r. The second 
inohides those found on both sides of South or Shrewsbury 
livery and of Hockhookson brook, and on the headwaters of 
some branches of Yellow brook and Manasquan river. The 
third inoludes the marls of Deal, Poplar, Shark river, and 
Squankum. These beds all incline towards the southeast. The 
first of them passes under a thick bed of reddish or yellowish 
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flsndl, which inelines the same way with the marl, and in its torn 
passes under the second bed of marL Between the second and 
third marl beds there is a heavy bed of sand, in color and ap* 
pearanoe mnoh like beach sand, except that it has greensand 
grains scattered all through it. 

The fossils in the several beds are mostly distinct, and charac- 
teristic ones are to be found in each. The first contains great 
numbers of large oyster shells ; {Oryphea convexa and Exogyra 
cosiata;) also the Belemniies Americanuiy Terebraitda Myw, 
and Osirea falcata. The second is characteriied by the Tere- 
iratula harktnij ChyfhBa convexa and 6- vomer ^ and by numwous 
4)oral8. The third has many fossils not found in the other beds ; 
some of them have not yet been described. 

The material which gives name and character to these beds is 
in little grains about like gunpowder in size, some shade of green 
in color, soft, and when crushed on tiie nail or on paper it always 
leaves a green streak. This is what is commonly known as 
greensand, but in the district where it is found or used in New 
Jersey it is called marl, tt is mixed with more or lees of sand, 
elay, and lime, the latter both in the form of fine powder and in 
-fihells. 

The first bed, which is perfai^ tlwrty feet thick, preaeiits ibe 
•ppearaace of several distinct layers ; the bottom very sandy, 
with some marl grains ; next above this is a layer of nearly blaak 
and almost pure marl grains ; then a layer of marl, containiBg a 
great many shells and much carbonate of lime in fine. powder ; 
this layer is usually some shade of blue or gray ; then another 
inudi like the second ; and lastly, one in whidi marl grains and 
tiun, flaky shells, are quite abundant at the lower part, but as 
we get higher a black clay takes the place of the shells and marl 
grains, and at the top it is only a micaceous black day. The 
marl from this bed, after exposure in heaps, is of an aab or slate 
-oolor. 

The bed of sand overlying this is much colored wiA oxide of 
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iron, and where it is soffidently firm, is found to be allbost fuU 
of the impressions of shells. The upper part of it is mixed with^ 
and colored by, a greenish earth or clay. 

The second marl-bed was described as in three layers ; firsts 
one of marl grains^ almost free from earth or shells ; then one in 
which the marl is mixed with numerous soft and white shells ; 
and highest, one in which the marl grains are almost entirely 
wanting, and broken shells, corals, &o., with a little sand, make 
up the mass. In some places, this last layer is hard enough for 
a rock, and is burned into lime. The marl of this bed, when 
exposed, is a yellowish green. The sand between the second 
and third beds has usually been confounded with beach or sur- 
face sand, which it closely resembles. 

The third bed of marl is also in three distinct layers : the 
lower one of green marl and clay ; the second one almost entirely 
ol a sandy, drab-colored clay ; and the third of marl grains 
largely mixed with drab-clay, the whole having a bluish-green 
color. Marl from this bed, on exposure, is of a green color, in- 
termediate to the first and second. 

A few analyses of marls from the different beds were presented, 
in which phosphoric acid was shown to be a constituent of all the 
good marls ; and it was also shown that those which have the 
best reputation as fertilizers possess the largest per centage of 
tiiat substance. 

Nothing was said of the formations above the marh 

2. Further examinations in the work commenced last year* 

During the past season, the marl formation has been traced up 
to a considerably greater extent than before. The lowest bed 
which was traced from the sea shore west to the road between 
Freehold and Englishtown, in Monmouth County, has been fol- 
lowed up across the remaining part of Monmouth to Burlington 
County ; and it has been traced entirely across Gloucester and 
Salem Counties to near the Delaware river. The second bed, 
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which had been ezMnined only as far as Blue Ball, in Momnonth. 
Coonty, has been traced entirely across the counties of Men'- 
mouth, Ocean, Burlbgton, Camden, Gloucester, and Saltsu 
The third has been traced from Squankum, across Ocean and 
Burlington counties, and to Clementon in Camden County, be- 
yond which, after careful inquiry and examination, no trace of it 
has been found. 

In describing the geographical position of the marl beds, ad- 
vantage may be taken of their direction, or strikey and of their 
inclination, or dtp, to define with more closeness their exact lo- 
cation. To ascertain the strike, two places in the same bed, and 
<m the same level are taken, and the bearing of the straight line 
between them ascertained. At Red Bank, in Monmouth Coun- 
ty, the top of the lowest bed of marl is at tide level ; in the 
same bed, near Marshallville, in Salem county, the top of the marl 
is but a few feet above the same level ; and at St. Georges, in 
Delaware, the top of the bed is also at tide level ; the straight 
line running through these points bears S. 56 W., or N. 56 E. 
The bottom of the second bed is only two or three feet below 
tide at the north end of the bridge over Parker's Creek, near 
Shrewsbury, in Monmouth County ; the bottom of the same bed 
is just above tide level, on the bank of Salem creek, at Mr. Geo. 
Abbott's, a mile from Salem ; the line joining these is also S. 
56 W. The top of the same bed is opened near Long Branch 
village, in Monmouth County, and at what I judge to be about 
the same level, in the pits of (George Ward, near Swedes bridge, 
in Mannington township, Salem County i and the diraetion of 
line S. [56 W. In the third or hii^est bed, there are not yet 
sufBdent observations made to determine its strike, but enough 
to make it probable, that it has the same as the others. It ia 
to be presumed that slight variations from this direction will be 
observed in some instances, but generally the strike of the marl 
stratum may be taken at S. 56 deg. W. 

The dip is ascertained by drawing lines down the slope, ov 
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descent of the beds, st right angles to the strike, tiuit is in a 
direction S. 84 deg. E«, and finding Ae ai^ of indinalion be- 
twem these Hnes and horiiOBtal ones ; or else by finding how 
BMny feet these lines rise or fall to the mile* The heists of 
many of the marl pits in a part of Monmouth Conn^, haye 
been ascertained by levelling, and from these it is calculated 
that the dip of the first bed is not far from tinrty feet to the 
mUe. That of the second and third beds cannot yet be giten 
with eqaal exactness, bat it is nearly the same as the first. 

At Winslow, in Camden Connty, an Artesian well was bored 
for the Winslow Glass Works, and the Hon. A. K. Hay has 
kindly famished the following accoant of the strata passed 
throogh: 

12 feet, stiff sandy loam. 
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stiff black clay. 


28 


(( 


quicksand. 


27 


€€ 


black sand. 
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brown sand. 
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black clay. 
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dark green marl and shells. 
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light greensand and marl. 



816 ^^ whole depth. 

Winslow is about twelve miles southeast of Clementon, where 
the nearest marl pits are opened. The elevation of Winslow or 
Clementon is not ascertained. Longacoming, lying between 
them, is 180 feet above tide, and is hi^^er than either of the 
other places. The fact is interesting, as proving the descent of 
the marl towards the southeast for a great distance, and if the 
two places should be upon the same level, it would show that 
the rate of descent is nearly the same as in the beds, when near 
the surface. 
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As many meamueme&ts of the marl stratam as poisibltlMvra 
been taken and reoorded. There is only one section at preseid»< 
Icnown in the State, where one of the marl beds can be seen in 
its fnll thickness — and that is in the Highlands on the shore of 
Sandy Hook bay, where the first bed can be seen with the bed 
of clay below, and that of sand above. At most places where 
marl is dug, the pits are in fields, or banks of streams, and the 
upper part of the marl has been changed by th J action of air 
and moisture, so that is not recognised ; and at the bottom, 
water, caving in of pits, or other causes, hinder the workmen, so 
iiiat they rarely observe the exact termination of the marl. 
This makes it difficult to find out the thickness of the layer. 
And in the pits where the ground is wet, they are generally dug 
and filled up the same day, so that it is difficult to get a descrip- 
tion of the] material passed through, even where the depth is 
ascertained. 

Thickness of the first bed. 

At the Highlands, on the shore of Sandy Hook bay, the fol- 
lowing section was measured; reddish-yellow, or ferruginous 
sand, of great thickness, lying over the marl : 

9 feet of black, micaceous and astringent clay% 

5 feet of black clay as above, with some thin and fl&ky 

shells. 
25 ^^ of marl, greeosand ; tiie uppet part, for three or 
four feet, mixed with diedaj over it. Hie i«alid« 
most free froin .dby^, aitd coonstii^ of and graa^ 
fine carbonate of lime, gheHiand a little sand. 
8 ^^ sand and small gravel, with marl grains and shells. 

42 ^< total Uiickness. 

Chocolate colored, or almost black clay, in thin layers, with 
seams of sand between, underlies the last mentioned layer. 

At the North American Phalanx pits, on Hop brook, in Atlan- 
tic township, Monmouth County, the black clay is seen oyerly- 
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ing tiie marly bat not in its foil fhickneflfl. The fblloinng series 
of speoimeniy obtained at the different deptbs mentioned, were 
presented by Mr. Charles Sears, President of the Association : 

At 6 feet, the sample is an average, and is a nucaceoos claj, 

dark colored, and containing some thin and tender 

shells, and a few marl grains. 
^^ 9 ^^ specimen similar to the preoedmg, but with more 

marl. 

clay, with large per centage of marl grains. 

marl without clay, but with some fine carbonate 

of lime ; bluish gray color. 

same as at 15 feet, but of a little darker color. 

same as last specimen. 

lighter colored marl than the precedmg, and con-^ 

taining a large per centage of fine carbonate of 

lime. 

same as the last specimen. 

similar to the last, but a. shade darker. 

more of a bottle green color, and the marl gndns 

finer. 

same as preceding. 

same* 

same. 

From 21 feet down, the specimens were obtained by boring ; 
the boring terminated in marl. 

. At the pits of Wm. Hartshome, a mile and a quarts north of 
Freehold, the following measurements were obtained : 

Near his pits the overlying black clay was found to be 11 feet. 
At the pits, commencing at the surface — 

8 feet dark micaceous clay, containing shells. 
4 ^^ clay, with shells and numerous marl grains. 
6 ^^ marl, grey, and containbg shells and fine carbonate 
of lime. 
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15i ^^ marl, like the last, tbough yarying slighily in oflbry 
some parts being darker and others lighter. 

The last distance was bored, and ended in sand, for which if 
we add 8 feet, we have a total of 42i feet. 

A great number of other cuttings in the marl have been exam- 
ined and measured, bat in almost all cases the upper part of the 
marl is wanting, having been denuded or worn away, at some 
period since its deposition. In those cases where the upper part 
of the bed is plainly seen, it has not been penetrated to a soffi- 
oient depth to find out its thickness. At Cream Ridge, in Moo* 
mouth County, the marl is dug from seven to twelve feet deep. 
At Sculltown, in Salem County, the marl is dug from eight to 
fourteen feet ; and near Marshallville, in the same county, it is 
dug from twelve to sixteen feet, and then stopped by water. 
At Batten's mill, near Swedesboro', in Gloucester County, tiie 
digipngs are from eight to twelve feet. 

The thidkness of the ferru^nous sand bed which overlies the 
first marl bed, as determined by levelling and making due allow- 
ance, for the descent of the marl, is from one hundred to one 
hundred and ten feet. 

The second marl bed is not exposed in its full thickness at any 
one place, and it can only be determined by measuring the sepa- 
rate layers and taking their sum. The layer of green marl is 
opened — 

10 feet at Shepherd's, near Blue Ball, Monmouth County. 

20 ^^ at Imlay's, on Crosswioks creek, below New Egypt, 
Ocean County.. 

18 ^^ at GaskilPs, on the Rancocus, below Pemberton, 
Burlington County. 

16 ^^ Heritage's, near Union Cross Roads, Camden County. 

14 ^^ at Ware's, near Bamsboro, in Gloucester County. 

14 ^^ at Dickson's, near Woodstown, in Salem County. 

18 ^^ at D. Petit's, in Mannmgton, Salem County. 

Which gives an ayerage of fifiteen feet— a number undoubtedly 
tooamall. 
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The layer of marl and ehells if nearly , 
10 feet diiok at Mr. Hinrner's, near New Egjrpt. 
6 *' at BilP8, near Bine Ball. 
6 ^^ at Heritage's, near Union Cross Roads. 
4 '^ at Stratton's near Mnllica Hill. 
8 ^^ at D. Petit's, Mannington. 
Which gJLTes an average of five and tfaree-ei^ths feet. The 
layer is variable. 

The layer of broken shells, eorals^ &e., wUdi is opened in a 
great many places, does not anywhere show its fhll duekneif. 
It has been penetrated without finding bottom, 
14 feet at Mr. Pitcher's, near Long Branch ; 
20 ^' or more at Mr. D. Petit's, Mamiington, which g^vee 
an average of seventeen feet. 

The snm of these wodd give thirty-seven and ihree-ei|^ih8 
feet for the thickness of the bed— but it will probably be foond 
too small. • 

Fkom the levelling in Monmonih Coonty^ I estimate Hie sand 
between the second and third marl beds at abont forty feet. 

The third bed must be measured in .the layers, like the second^ 
and it will be convenient to take those in Monmouth County 
repeatedly, as it is only there that the ihree layers are found. 
The green marl layer is 
16 feet at Mr. Gardner's, in Deal. 
18 ^^ atJ.Shafto's, Shark river. 
18 ^^ at Capt. Weeks', Squankum. 
Average seventeen and one- third feet. 
The adi colored layer is 
10 feet at Van Benihuysen's Poplar. 
10 '< at G. Shafto's, Shark River. 
10 ^^ at Forman's, Lower Squankum. 
Average 10 feet. 
The blue marl layer is 
14 feet at Abner Allen's> Deal. 
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8 " at Amos White'a, Poplar. 

9 '^ at Petit's, Shark River. 

7 " at Forman's, Lower Squankum. 

Average 9i feet. 

The sum of these is thirty-seven and five-sixths feet. 
The green marl of the third bed is — 

5 — 10 feet at New Egypt in Ocean County, and at Poke Hill 

in Burlington County. 

12—12 " Pemherton. 

12 — 14 " Vincentown. 
6 — 8 ^^ Christopher's Mill, near Marlton. 
6 — 7 " Clementon. 

Average 8 1-5—10 1-5 feet. 

The strike, dip, and thickness, of these marl beds being 
known, may now be used in describing their geographical posi- 
tion. A reference to the map of New Jersey will be useful in 
studying out the following description. All the pits opened in 
the first bed lie to the northwest of the straight line mentioned 
on page 59, as being drawn from Red Bank to near Salem — their 
distance from it depending on their height above tide. In the 
examinations thus far made, the distance is about one mile for 
every thirty feet above that level. All the pits in the second 
bed, with a few exceptions, lie to the southeast of the above- 
mentioned line ; and they are all to the northwest of thejjline 
mentioned on page 59, as being drawn from Long Branch to 
Swede's Bridge. The exceptions spoken of are those marl pits 
which have been opened high up in the Highlands, and in Sugar 
Loaf Hill in Monmouth County, in Mount Holly, Burlington 
County, and at a few other very elevated pomts. In the third 
bed, the openings in the central part of the State are on high 
ground, and are a little to the northwest of the last mentioned 
line ; in Monmouth they are to the southeast of it. 

The openings in the marl are principally made in valleys, and 

in the banks of streaouu ou acceant of the streams having washed 
5 
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away the surface material of sand, clay, loam, and gravel, and 
left the marls more exposed than they are on the ridgei!. The 
accompanying sketch will convey an idea of the localities in which 
marl is very commonly dug. The drawing was made from ihe 
pits of the Hon. N. Stratton, near Mallica Hill, Gloucester 
County. A branch of Raccoon creek runs down the valley, and 
the sketch was taken looking towards the northwest, and down 
the stream. Piles of marl dug out and ready for removal, are 
seen near the banks, on both sides of the valley. Most of the 
marl is found below the level of the flat ground, but the pits from 
which it is dug are not seen, being filled up with top-dirt which 
is removed in uncovering other pits. The pile of stones seen in 
front is of the upper, calcareous, or yellow limestone layer of the 
06O(md bed, and is found overlying the marl at this part of the 
valley. The lines of stratification seen in the bank, appear to 
be due to some action of air and moisture on the surface mate- 
rial, and have no relation to the marl. In the valley farthest 
down^ the green marl is found immediately under the surface 
eariih; nearer, a considerable layer of shells and greensand is 
passed through before combg to the pure greensand ; and oppo- 
site to the point from which the view was taken, there is a thick 
layer of limestone and limesand above the layer of shells and 
greensand. The relative position of the several layers of the 
second marl bed are thus well shown, also the descent of the 
marl towards ihe southeast. As the marl is worked farther back 
from the stream, the banks become higher, but the marl con- 
tinues on the same level, which lends support to the opinion that 
the bed is continuous under the high grounds, between the val- 
leys. But it is also very common to strike ihe marl at a consi- 
derable depth in wells and other excavations, at a distance from 
the streams. 

In describing the first bed of marl, in last year's report, two 
layers of black marl were mentioned, as of common occurrence. 
Further examination has shown that diese layers are not uni- 
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form, and that they are owbg to a chemical change which is now 
going on. These black layers contain no shells, scarcely any 
lime, and they are in many cases acid in their properties, from 
the presence of sulphate of iron, (copperas,) or sulphate of alu- 
mina, (a kind of alum.) In a marl pit near Heading's Corners, 
Middletown, Monmouth County, the black marl is in perpendi- 
cular streaks — made evidently by the copperas from the surface 
soaking down through the bed. In these streaks no shells are 
seen, and there is no vegetation on the surface ; while in the 
gray marl between, and adjoining them, the shells are of their 
natural appearance and composition, and white clover grows lux- 
uriantly. A similar case was observed in Upper Freehold, 
Monmouth County, near Imlaystown. Sulphuret of iron (iron 
pyrites, or, as workmen call it, sulphur,) is common in the sub- 
soil in many parts of the marl district, and the action of the air 
And moisture on this, with the clay of the soil, produces copperas 
and alum. Some of the black marls, when thrown out in heapsj 
become covered with a white efflorescence, showing that they con- 
tain sulphate of lime (plaster) ; others of them become covered 
with a yellowish white efflorescence, remain damp, even in dry 
weather, and have an inky taste, showing that they contm cop- 
peras. 

The marl of this bed appears to be more sandy as we go to- 
wards the southwest. Specimens from Salem and Gloucester 
show to the eye a greater per centage of sand than those from 
the eastern part of Monmouth. In a letter to me in relation to 
the marls on the property of the North American phalanx, Mr. 
Chas. Sears says that in two different cases it has been men- 
tioned to him, by men who have worked in the wet and muddy 
marl, that distinct streaks of phosphoric light have been observed 
•n applying friction to their clothing or persons — and one of them 
says that^he perceived the well known odor of friction matches.. 
Each of the men related the circumstances without any know- 
ledge of what ike other had done. 

In the bed of fermginomi sand; there is much nore firmness ia 
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its snbstance in the sonthwefitem part of the State^ and Ae traceer^ 
of fossils are nwcli more distinct in it. A very interesting col- 
lection of fossils from it has been made by Wm. Snowden, of 
Mnllica Hill. For a number of miles, across Camden and Glou- 
cester counties, the top of this bed is a layer bf material almost 
like stone ; it is from six inches to two feet in thickness, and 
consists of a mass of casts of shells cemented by oxide of iron* 
The most common fossil in this layer is the Exogyra costaia ; 
Belemnites are common and numerous ; other forms are seen. 
Some of the fossils, particularly the Belemnites, are composed of 
phosphate of iron. 

In many parts of this highly colored ferruginous bed, masses of 
li^t colored sand are seen, sometimes without any distinct sepa- 
ration from the surrounding material, and in otiier instances in- 
closed by a firm crust of oxide of iron — as if the agent which had 
colored the rest of the bed had failed to penetrate these masses. 
Streaks of the same light colored material are also seen in some 
places ; Mr. Snowden showed me, in the bottom of Raccooi^ 
creek near Mnllica Hill, one of this kind. It had the appear-- 
ance of a light colored, sandy limestone ; efiervesced very slightiy 
with acids ; and the Belemnites in it were still unchanged, being 
composed of carbonate of lime. 

The upper part of this bed contains some clay, and is the basis 
of an excellent soil. 

In digging marl in the lower layer of the third bed, the bottom 
has usually been found to be a whitish earth — called white marl 
in Squankum and Shark river, and fullers' earth in New Egypt 
and all places farther southwest, where this marl is dug. 

8. Examination of other geological formations. 

A beginning has been made in the examination of the beds of 
clay which constitute a regular formation, extending across the 
State, and lying between the red sandstone and the greensand 
marl. In their development on the surface they occupy a belt of 
from ten to fourteen miles wide across the State, and in their ex- 
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tension down the Delaware to their termination in the upper part 
of Salem County, they are of variable width. Their strike^ is not 
accurately determined, but is between S. 45 deg. W. and S. 55 
deg. W., a little more southerly than the marl. Their dip is to 
the southeast, and from the few observations it has been possible 
to make, it is thought the inclination is nearly the same as that 
of the marl. 

Over much of this formation there is a thick bed of sand, 
gravel, and other drift material, which effectually hinders access 
to it. Their examination will be mostly confined to their out- 
crop on the Delaware and Raritan rivers — ^and during this sea- 
49on it has been confined to the latter of the two localities. 

In this clay formation the lower part is made up of white and 
light colored clays, with intermediate beds of pure white sand, 
called fire-sand ; over these lie the beds of darker colored clay, 
and the beds of clay containing streaks of greensand. 

At Woodbridge, in Middlesex County, and near the red sand- 
stone formation, great quantities of fire-clay are dug. At this 
place the surface material is usually red earth and stone, appa- 
rently drift from the red sandstone ; under this is found, in some 
places, white and fine fire-sand, and in others black or dark.oel- 
ored clay. Under these is found the fire-clay-^ve^y tmeven on 
its upper surface, as if it had been washed away in streaks or 
spots, after its deposition and before the sand and clay coir- 
erei it. 

In the bank of Thompson & Drake there is-^ 

8 — 12 feet black clay next the surface. 

5 " sandy fire-clay. 
1 — 2 " fire-sand. 
6—12 " best fire-clay. 

6 " sandy fire-clay. 
8 ^^ white sand. 

In the bank of Samuel Dally, after the earth is removed, 
there is — 
2 feet sandy fire-clay. 
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11-2 ^^ fire-sand. 
10—12 " best fire-clay. 

6 ^^ fire sand. 

In the bank of ^Peter Melick there is^ after the top earth is^ 
removed — 

6 — 13 feet of best fire-clay. 

2 — i ^^ fire-clay containing red stains. 

2 '^ sandy fire-clay* 

Sand. 

In Hampton Cutter's bank^ which is some distance south- 
east of the others, and on lower ground, there is — 

3—4 feet of loamy earth next the surface. 

7—8 " of fire-clay. 

7—8 " of sandy fire-clay. 

There are eeveral other banks opened in Woodbridge, but 
these are sufficient to (pye the arrangements of the layers of 
clay. 

To the south of Woodbridge, and on much higher ground than 
tiie day bed, there is found on Isaac Flood's land a bed of, 
q>parently, decomposed granite; coarse angular grains of 
quartz, with decomposed felspar mixed through it, and numerous 
yery small scales of mica. Still further south, and on lower 
ground, this bed is opened on lands of Mr. Demarest, Mr. J. D. 
Forbes, and Mr. Inslee. In these, the material is mostly finer 
than at Mr. Flood's, though some resembles his closely. It is 
of a bluish white color, sandy in consistency when drained, but 
pasty when worked up in water. It is a yery fine micaceous 
sand, with some fire-clay intermixed, and streaks of clay passing 
throng it. It is called kaolin by the people of the yicinity. 
Still further south, and on lower ground, this bed is worked by 
Mr. Hall and Mr. Watson, near Perth Amboy. 

It is 2—3 feet thick at Mr. Flood's. 

6 — 8 ^* (probably) at Mr. Demarest's. 
10_12 « at Mr. Hall's. 
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The bed is underlaid by a dark colored bat refraotorjr.dagr* 

These facts, it is believed, are sufficient to prove that the 
beds dip to the south, or southeast. 

If we examine them in a direction from the northeast towards 
the southwest, they will be found to run nearly level. Follow- 
ing up this direction from Woodbridge, we see the clay in the 
old Woodbridge road, below Bonhamtown, and again on the side 
hill near the road to Compton's fire-sand banks ; and aa the 
southwest bank of the Raritan it is fpond on the land of Mr. 
Hobart, just below the mouth of Lawrence's brook. The sand 
which is found under the Woodbridge clay is coarse, angular, 
and crystalline ; sand of the same quality is found on the lower 
upland, near the Raritan, below Bonhamtown, and it is also 
found near Milltown, three or four miles west of the Raritan* 

The kaolin bed is cut in the streets of Perth Amboy, it is dug 
three-quarters of a mile back of Ellis' point, on Staten Island, 
where it is twenty-five feet thick, and on the southwest oi the 
Raritan, it is dug by Mr. Flood on the Kearney property, by 
Coleman, Whitehead, and others at Burt's creek, by Mr. Bolton 

above French's landing, and by Mr. Whitehead on the hiU at 
Washington. In the last two it is seven feet thick, aadiun- 
detrlayed by blaek day. Qo Staten Island, and also seputioreet 
of the Raritan, the kaolin is overlaid by fire-islay. Th# fise- 
el^yis 

20 feet thick in Kricher's bank, Staten Island. .^, 

10—17 feet on the Eeanqr pvoptol^, bmt SoMih iAabqfi 

12 feet at Coleman's, Burt's oftdu 

12—14 feet at Gordon & Co.'i, Bitrt'a ereek. 

4—7 feet at Bolton's, near French's landing. 

2—8 feet at Whitehead's, Washington. 

A fire^)lay is dug by Mr* Pharsan, on the hill west of ^Somth 
Amboy. It is dairk colored, and does not appear to be eonneot- 
ed with either of the preoeding beds. Light colored and refirao- 
tey obys are diig at several plaoes in the interior of the State, 
and good fire-clay is found in the nei^borhood of :BgvdiptewB» 
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A bed of potter's claj, irhich is muck used in tfie aiddag of 
stone ware, is opened on the shore at Sovth Amboj, a mfle and a 
half southeast of the railroad depot ; and also at tiie head of 
Cheeseqnake's creek, three miles and a half fSurthar southwest* 

On Raritan bay, John H. Clark removes 

11 — 25 feet of sand next the snrfiiee. 
5— T " of black cky. 
9 — 17 '^ of blue stone-ware clay. 
1 — 3 ^^ of an ash colored sand, coal and pyrites. 
8 — ^13 " of stone-ware clay. 

Morgan's clay-baak, adjoining Clark's, was worked near &e 
shore last season, and the clay was tiunnor than the abore, but 
when worked farther in tiie bank, is similar to Clark's. 

At ibe head of Cheesequake's, Morgan's bank is 

15—16 feet of sand^ 

7 feet of black clay. 

10 feet of potter's stone-ware clay. 

Aiihe i^tsof N. F<»!iBan, tiiere is 
S-^10 feet of Band. 

10—16 " of black clay. 

14 ^^ of stone-ware clay. 

At the Amboy Clay Cc's bank, they dig about 18 feet of 
itone-ware day. 

In all these banks the clay is very variable in thickness, beiiig 
uneven, both at the top and bottom. 

These are the principal distinct layers of the fire and potter's 
clays that have been examined. 

The interval between the Woodbridge and the South Amboy 
fire clays,' is filled by layers of lij^t colored clay and sand ; 
some of these layers almost white ; others darker colored, and 
containing much fossil wood and sulphuret of iron. The layers 
of sand make but a small portion of the whde. The clays aire 
weH exposed in the bank of the Raritan, at French's landiiq^, 
where, as well as at Washington, they are largely used in mak- 
ing oonmutt brick. 



The interml betwaot ihe Soath Amboy fire and pMtat^fti^ifi, 
18 aUo filled np by layers of clay and sand; the clay, ae fur ^ 
ean be judged by the few exposures made, is darker colored 
than tluMM above mentioned. 

The black clay, which has been spoken of as overlying the 
fire and potter's clay, is quite unconformable to them, thovgh 
H aiq[>ears to descend and pass beneath the nn&oe a little far- 
ther southeast, as observed on the ahore of Raritaa bay. It is 
remarkable for the large amount of sulphuret of ifon it oon- 
tains, and also for its fSMBsil wood. The latter is found in fleve- 
fal plaeef, in sufficient quantity to be used fiir fiieL 

This clay is lees Uacb in its layers adjoining tho marl, and 
contains oecasional streaks and inregular spots of green sand ; 
— «o much that it is used for that substanee in many places. 
it also cantuns numerous casts of shells and marine remains. 

Fossils are not common in tiie light colored clays ; fossil wood 
is found in some of the layers, in large quantity, and some vecy 
distinct impressions of net-veined leaves were examined in the 
clay at French's landing. In the potter's clay at South Aniboy, 
Mr. Clark si^s they have followed up a single tree for oinety- 
^iree feet, and ftom a diameter of •five fiBtt, with wUcb 41mj 
•emmeneed, to fomrteen inehes. He si^ that the worbien 
hareinone part of ttieir bank, found a CMMnderiide mmdMref 
ettiaH shells. 

In the potter's-day banks, M tiie bay shore, die clay la ip*- 
quently stsiined from tiie bottom upwards, of a peaeh M eli om 
odor. Such chiy, tfiough it ean %« ved for sitaie purposes, is 
Aot as valuable as good stone-ware day. 

The same kind of stain is frequently found in the bottom of 
Hie fire-clay beds. 

It should be vsmarked, that no difference has been maAs in 
recording Ae depth of Ae fire 'day, as to whether it is fire, 
alum, or paper olay. These are aeddental diffinrenoes, tfaon^ 
important to the oensudierfr. The best fire dirfs are slso the 
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bert alum elayi — ^ihongh clay oontaining a little snphiiret cf iron 
oaa be need for making ahim, and is unfit for fire-brick* The 
common fire clay is white, with a bluish tinge ; in some plaoeiEr 
it has lost this color, and is white, with a very faint buff hne. 
The latter is used for making satin-fiM^ paper hangings, and 
is called paper clay. It occurs very irregolarly. The change 
of color is undoubtedly owing to iron, which is a protoxid in the 
blue^ becoming a peroxid in the white or huSL After burmai^ 
one cannot be distinguished from the other* 

In the formations aboye the marl, and lying to the southeast 
of it, some examinations have been made, and a number of 
localities haye been yisited, where shell marl and shell beds are 
ezcayated for manure. Among these shells, there are found in 
•yeiy bed some which are like those now Hying, and there are 
beds in which the shells are identical with those now growing in 
Delaware bay «id the Atlantic Ocean, adjacent. In a geologi- 
cal classification, these beds must be considered as tertiary or 
recent formatioos. 

The most eztemriiye of the shell marl beds is that which is 
largely worked, at seyeral places on the head waters of Stoe 
ereek, and its branches in Salem and Cumberland counties. 
The most south-westerly of the workings in this bed, is that of 
Isaac W. Elwell, near Jericho, in Cumberland, and the most 
north-easterly are those on the Ellis Ayres estate, in Salem 
County, but near Shiloh, in Cumberland. 

Mr. Elwell's marl is in a layer from eight to twelye feet thick, 
and coyered by a bed of sand twenty feet thick. The marl is 
somewhat uneyen on the bottom, and is much furrowed on the top. 
It is filled with shells, most of which are in a soft and decaying 
state. The color of the marl is yellow on the top, and blue 
towards the bottom ; but the two colors are separated by a yery 
irregular line, in some places higher, and in others lower. In 
the marl to the northeast, in the Cook neighborhood, and on the 
Dayis property, the sand and marl are nearly the same as at EI- 
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irell's* At ibe pta of John J. Hummel, they first romofo 
ty feet or more of top sand, to nncoyer the marl. The snrfiM 
of the latter is very trneyen, rising in knobs, and then falling in 
depressions. The top of the marl is eovered for a few inches 
by a layer of bright red earth ; then, and more uniform, a layer 
of yellow earth, like ochre ; then a layer of from six inches to 
two feet of dark lead-colored clay, containing no white shells^ 
bat numerous impressions ; this layer is, in some parts of the 
pit, solid stone; underneath this is the marl, which is of-B 
greenish lead-color, and from ten to fourteen feet thick, filled 
'with shells, mostly in a crumbled state. This terminates in la 
layer of aStrmgent clay, denominated soap-stone. The pits on 
&e west branch of Stoe creek, and near the straight road to Sa- 
lem, have a considerable layer of the hard stone, and the marl is 
astringent in some spots. The pits of Mrs. Ayres are not cot- 
ered with so much sand, and the marl is of a more uniform blue^ 
and harder than those in the pits farther down. The marl is 
fhll of soft shells, and like the rest, slakes to a finer powder when 
exposed to the air. 

The fossils in these marls, both shells and bones, are rery 
abundant, and promise an interesting study to the pahdontolo- 
gist. 

lliere is another series of shell marl openings in Salem toS, 
Gloucester counties, which may be an eztenaon of this bed, or 
possibly, from its geographical position, low^r. It is ezpoasilia 
the pits of Wm. Cilawson, in Salem County, a mile inid a lialf 
south of Woodstown, and a little east of tiie AIlowayMown road. 
It is also seen on the farm of M. C. Jenmngs, in Oloucester 
County, about two miles south of Mullica Hill, and a little east 
of tiie Commissioners' road ; and agiun in several places widiin 
two or three miles northeast of Mr. Jennings. It is 'Tiriable 
in appearance, in some cases being light and sandy, and filled 
with fragments of white shells ; in others much more clayey* 
without shells, and with a perceptibie amount of sulphate t>f 
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iron. In mineral oompositbn and appearanofti tiba latter daaedipo 
tion appUep to^a day fonnation, wluoh ig fooad tfaraoi^ the TaUi^ 
<xf AUoways oreek, on up to near Woodstown, «id is again aen 
«t other places along quite into Ocean County. I have a fipeoi- 
men taken {torn a well in this formation, in Upper Allowaya 
ereek, which contains impressions of shells. 

In many places in the flat nplaad, not fiu: irqm the creeks, or 
from the bay, or ocean shore, in diggofg weUs or pits, beds ef 
ehells, identical with those now found in the neii^vboring watem, 
have been struck. Mr. Stewart, in Lower Alloways creek towm- 
ehip, Salem County, near the abore, and just below the monih 
al AUowajB creek^ says that in two or three wells which he has 
diog, he has found oyster shells at the depth of about twelre 
fSsat. In several wells near Fairton, Cumberland County, tl^e 
tame fact has been observed. On the east bank of Maurice 
river, a short distance above Port Elisabeth, on land of Jona- 
than Lore, there is a bluff bank of fifteen or twenty feet hi^ 
In ihis bank, at about seven feet above high water, there is a 
bed of oyster shells ; the bed is solid, two or three feet thick, 
an blue mud, and the shells packed closely, just as in beds xiow 
mder water. The mud covers them for two or three feet, and 
then there is sand to the top. Shell marl is also dug on the 
Manamusking, three-quarters of a mile from Port Elizabeth ; 
tiie shells are imbedded in blue mud, and covered with two or 
three feet of sand. Farther down the river, at Leesburg, the 
4Bame layer of blue mud and shells is found, from three to ^ 
feet under the surface sand. At Heislerville, still fivrther down 
Maurioe river, the same species of shells are found, and occur- 
ring In the same sianner. Agam, in Cape May County, three 
<a four miles south of Beesley's point, and a little west of the 
49ea side road, on lands of Jonathan Godfrey, a similar deposit 
of blue mud and shells, covered by sand, is found. At Tucka- 
hoe, in the same county, casts and impressions of the oommon 
clam are found in the gravel, a little south of the town* There 
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is no lime in these, bat the forms are in gravel, oenwnted bj 
oxide of ircm. At the soath part of the county, on land oeou- 
pied by Downes Edmonds, Jr., it is common to find oyster and 
clam shells in the upland, one or two feet beneath the surface. 

Of the deposits of sand, gravel, and clay, which cover so large 
a portion of the southern counties of the State, there are not yet 
facts enough collected to make any general deductions from. No 
distinct stratification of these materials has been found as yet* 
In the wells bored at Cape Island, to the depth of about one 
hundred feet, the materials passed through were similar to those 
on the surface. The gravel stones found on the beach, and in 
ibe banks, are of a singularly mixed character. The Cape May 
diamond is much sought after by strangers ; it is probably a 
water-worn quartz crystal, and beautiful specimens are some* 
times found. There are pebbles of quartz of every hue ; agates 
are not uncommon ; pebbles of limestone, and rolled limestone 
fossils are frequent. 

At Dennisville, in Cape May County, the gravel is very 
coarse, many of the pebbles being from one to two inches in 
diameter. Boulders are first found here in coming up from the 
Cape. They are principally of a light colored sandstone, some 
very firm, and others friable. The marks of stratification are 
plain in them, and they are quite angular. Mr. Nixon, of Den* 
nisville, riiowed me a boulder weighing forty or fifty pounds, flat, 
and oblong in form ; one side of which was covered with very 
large quartz crystals. They were milky and much brdcen. 
Near Greenwich, in Cumberland, there is a spot of ground filled 
with stone like that mentioned as being found over the marl in 
Hummel's pits, near Shiloh. The most common boulders in 
Salem county are of a very cellular quartzose rock. They are 
usually not large, and very numerous in spots, but generally 
they are thinly scattered. In many places the sand and gravel 
is cemented wiA oxide of iron, and is firm enougjh to be quarried 
and used for bo&cBng purposes. The fragments axe commonly 
flat, and are called quoit«Btones. 
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AfoMil tooth was foand in the gravel at Goehfio^ and was pre* 
iented to the State oollectLon by Mr. Jona. Ini^iam; and eoma. 
keaatifid apecimena of petrified wood from the grarel Dear Bri^^ 
ion, were presented by Dr. Potter. 

The skull of a mastodon was dog np in the meadow of John 
Ewens, near Pemberton, Burlington Cowatjj last spring. It was 
in a good state of preservation. Its length was two feet ten 
inehes ; and its breadth, in the widest part, was one foot ten/ 
inches. Other bones of the mastodim were fcond near the same 
locality several years since. 

During the past season, while in the southern part of the StatSf 
my attention was frequently called to the rapid wearing away oC 
Ihe shores, and to the advance of the tide-waters on the land*. 
Local caoses were generally assigned for the increased height of 
the tides ; but this and other phenomena were extended over io 
long a line of shore, that it was thought there must be some 
general cause for them ; and this cause appears to be, the slow; 
iHit continued settling or subsidence of the land. 

At the mouth of Dennis creek, in Cape May County, and £01; 
ieveral nules along the bay-shore, on each side of it, according 
to the local surveyors, the marsh wears away, <»i an average, 
about one rod in two years ; and, from the early maps, it would 
^^pear to have'been going on at that rate ever since the first set- 
ilanent of the country. A map of Cape May, in the possessioQ 
of Dr. Maurice Beesley, of Dennisville, and bearing the date of 
1694, lays down Egg Island, the western point of Maurice Biver 
Cove, as containing 800 acres ; at low water it now contuns 
H half or three fourths of an acre, and at high-water it is entirely 
covered. All along the Delaware Bay and river where the 
marshes are banked in to keep off the tide, the banks or dykes 
are placed several rods from the water's edge, to allow for thfS 
wearing away of the marsL 

At Town Bank, which is the principal bold shore on the weat 
^Uto of Cape May, and where the first settiement was made as 
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early as 1691) the solid gravel bank, which is from twelre to 
eighteen feet high, wears away, according to the owner, Mr. 
Thos. Haghes, about one foot a year. The foundations of the 
houses first built were long since undermined, and the waters of 
the bay now occupy the spot where they originally stood. At 
Cape Island, on the Atlantic shore, the wear is equally rapid, a 
f«ll mile haying been worn in since the revolution, as I am in- 
formed by Mr. Ezekiel Stevens* During the war of that period 
a militia artillery company had its practicing ground here. 
Their gun was placed near a house which stood just outside the 
present shore line, and their target was set up three quarters of 
8 nule east. This last pomt was at the outer edge of the culti- 
vated ground, and there was a quarter of a mile of sand hills or 
beaches between that and the water's edge. The whole of this is 
DOW gone, and one of the boarding houses has been moved back 
twice, on account of the wearing away of the bank. The sand 
beaohes on the Atlantic shore are drifting in every year. Dr. 
Leaming says that Ludlam's Beach, opposite his residence, has 
moved inward fully one hundred yards during the last twenty 
years ; and that the salt marsh sods which formed west of the 
beach are now seen on the strand east of it. 

That the tides rise higher upon the uplands than formerly, is 
the opinion of the oldest observers, upon the Atlantic and Bay 
shores, from Great Egg Harbor quite around to Salem creek. 
Their opinion is founded on the fact, that on the low uplands, or 
those going down to the salt marsh with a very gentle sbpe, tbe 
salt grass now grows where upland grass formerly grew ; and 
where the land was in wood, narrow fringes of it next the marsh 
are frequently killed by the salt water, and marsh takes its 
place. Hon. Joshua Brick, of Port Elizabetbi estimates the 
amennt of timbered land between Maurice river and West creekj 
in Cumberland County, which has been killed within the last 
fifty years, at one thousand acres. And the amount is propor- 
tionally great on all the low and wooded shores. Numerow 
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tdmdi (tpotf of htzd groimd •arnmnded by mH iMtdk) iriudb^ 
iriAui iht aamoflry of mea now Ixnog, hxn been.ooUinMf aod 
otiiers irUohirm in wood, Iulyo been entirely loit in tike idtaM* 
lag taoAj ttd ikeir location is only to be known by Ate ihaUovr. 
nJMs of die mud which corers them. 

'In all the ealt marshes on the sea shore of aoatheni New Jer- 
sey, and also in the salt and fresh tide mandiis on IMaware Bay 
and tiver^ stamps of trees, of Ae oouMt spotiii of As eovntry^ 
»rt found with their roots still fait iai Aa islid gnmaAw/tikb bet- . 
torn of the marsh, and this at deplbi tut below kw water maik 
A refinrenee to localities for theis if not necessary. The faet is 
IdMwn to eveiy one liting in tiie neighborhood of these marduMiy 
and file etidsnoe of it can be seen in the bottoms or in the banks 
<f dttoefe ^fery ffitdi that is cot in tiienu 

^9iie time dnring whieh-Ais settling has been going on oansol 
be estimated with any degtee of aecmracy. Bat some idea of il 
miy be- d&tuaed by notidng the phenomena of tiie oedar swamfii 
wltere buried timber is dog w miMd. In these swamps^ and in 
tKilMft mkNim near then, imdenMatii tiie standings trees, ok: 
xUitet tiie itomps in the manb, cedar logs are firand boried*^ 
Mid these one ander the other, in sach n>imbers, and so soond^ 
ttat they are valoable for timber. By sounding with an iron 
rod, these logs can be felt nnder the surface at all depths, from 
one to ten fset, and some hare said for even more tiian that. At 
Dennisristille a well was dog in the marsh eleven ftet in deptii. 
The mad near the surface was the common blue-mod of tha 
mhinihes ; at a small depth the peaty cedar swamp eartk waa 
jMifted, and in it cedar timber, logs, and stamps, iTeta iiraad 
f&ir several iJMk, and near the bottom the sweet gonXJU^atdafa- 
tut dgriullf^Kay) and the spoon-wood or aiagndlia {Magnolia 
^mca,) were fbund. The well readied hard bottom. Tka 
HUte ceda^ gfows on peat, and its roots nm near the surface, m 
ti&t it might be supposed tiie mud had settled with themi waia 
i(4rot fbr the fkct that,irhen oedar grows where the madaslmU 
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low, so that its roots reach liard bottom, its wood is unfit for 
timber, the grain or fibres being so interlocked that it will not 
split freely. Such is found to be the case in the buried timber ; 
the bottom layer, as it is called, is worthless. From this the in- 
ference is conclusive that the hard ground was above tide level 
when ibose trees grew. Large stumps are frequently found 
standing directly on other large logs, and with their roots grow- 
ing all around them, and then other logs stUl under these, 00 that 
one soon becomes perplexed in trying to count back to the time 
when the lower ones were growing. Dr. Beesley, of Dennisville^ 
some years since communicated to the newspapers an article on 
the age of the cedar swamps, which was copied by Mr. Lyell in 
his IVavels in the United States, Second Visit, vol. 1, p. 34 ; 
in which Dr. B. says that he ^^ counted 1080 rings of annual 
growth between the centre and outside of a large stump six fiset 
in diameter, and under it lay a prostrate tree, which had falleft 
and been buried before the tree to which the stump belonged 
first sprouted. This lower trunk was five hundred years old, so 
that upward of fifteen centuries were thus determined, beyond 
the shadow of a doubt, as the age of one small portion of a bog, 
the depth of which is as yet unknown.'' 

Mr. Thomas Shourds, of Hancock's Bridge, Salem County^ 
informed me that the sluices in a meadow bank near his resi"- 
dence, on AUoways Creek, were fvSij three feet below low water 
mark — so low, indeed, that widiin thirty years he has seen them 
but twice. The bank was built about the year 1700. Sluices 
are usually made in marsh earth, but it is said they do not 
settle much. And, in this instance, there is good reason to be^ 
lieve they are properly placed for what the tide must have been 
when they were set. On the opposite bank of the creek from 
these sltdcee there is an oak stump standing, the roots of T^iidi 
are in the solid bottom, and the top of it is about the level of 
high tide. The top is square, as if cut off* by an axe, and the 

longest time since it was cut can be little more than one hundred 
6 
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and fifty years. And when alive it most have been not lees than 
three feet higher than now, to be oat of the way of the tide. 
Judge Brick) of Port Elizabeth, says the tides have advanced a 
foot within fifty years — which, it will be perceived, agrees with 
the evidence to be obtained from the stamp. Many persons have 
been disposed to estimate the rate of sabsidence higher than this 
—bat, in general, the statements are rather from impressions 
than from any fixed marks to refer to. I am confident, however, 
that^two feet in a hundred years, is not above the rate at which 
the shore is now sinking. 

The change of comparative level of land and water, though not 
generally noticed, is by no means uncommon. Very full accounts 
of such changes have been collected, and published by Mr. Lyell, 
in his work on the Principles of Geology. He says that ^^ re- 
cent observations have disclosed to us the wonderful fact, that 
not only the west coast of South America, but also other large 
areas, some of them seven thousand miles in circumference, such 
as Scandinavia, and certain archipelagoes in the Pacific, are 
filowly and insensibly rising ; while other regions, such as Green- 
land, and parts of the Pacific and Indian oceans, in which atolls 
or circular coral islands abound, are as gradually sinking." 

From some facts collected, it would appear that the change on 
our own shore, is not confined to southern New Jersey. In the 
salt marshes on the Raritan, between New Brunswick and Perth 
Amboy, buried wood and stumps are common. Some years 
since a canal was dug across the marsh, from Washington to 
French's landing, to cut ofi" some of the bends in South river, 
And the Raritan. The marsh cut through was from one to four 
feet deep, with a sandy bottom. Hundreds of stumps of the 
common yellow pine of the country, were found with their roots 
still firm in the sand as they grew ; and though most of them 
were removed, a few are still to be seen at low water. The 
general impression at Washington is that the tides are fuller 
now than formerly. The marshes at the mouths of the Passaic 
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and Hackensack are well known to contain great quantities of 
buried timber, and it is but a few years since they were covered 
with cedar trees. The same is true of the marshes on the shore 
of Long Island. Prof. Hitchcock, in his report on the Geolo- 
jgy of Massachusetts, give accounts of buried wood, erect stumps 
and peat, being found in the sea, at or below low water mark, as 
at the harbor of Nantucket, at Holmes Hole, on Martha's Vine- 
yard, and also near the southwest extremity of the same island. 
They are seen too on the north side of Cape Cod, also opposite 
Yarmouth, and in Provincetown bay. Mr. Lyell, in his second 
visit to the United States, mentions a submerged forest ^^at 
Hampton, on the way from Boston to Portsmouth," also one 
near Portsmouth, N. H., ^^ now submerged at low water, con- 
taining the roots and upright stools of the white cedar, showing 
that an ancient forest must once have extended farther seaward." 
In his First Visit to North America, vol. 2, p. 143, he mentions 
a submerged forest somewhat similar near Fort Cumberland, in 
Nova Scotia. In the same work, vol. 1, p. 131, in speaking of 
the coast of Georgia, he says, ^^ I even suspect that this coast is 
now sinking down at a slow and insensible rate, for the sea is 
encroaching and gaining at many points on the fresh water 
marshes. Thus at Beauly, I found upright stumps of trees of 
the pine, cedar and ilex, covered with live oysters and barnacles, 
and exposed at low tides ; the deposit in which they were buried 
having been recently washed away from around them by the 
waves." He records other observations in relation to the sub- 
merged trees at the mouth of Cooper river, near Charleston, 
and of the Altamaha, in Georgia. He quotes Bartram, the 
botanist, who wrote in 1792, as saying, " It seems evident even 
to demonstration, that those salt marshes adjoining the coast of 
the main, and the reedy and grassy islands in the rivers, which 
are now overflowed at every tide, were formerly high swamps of 
firm land, affording forests of cypress, tupelo, magnolia grandi- 
flora, oak, ash, sweet bay, and other timber trees, the same as 
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are now growmg on the river swamps, whose sorfoce is two feet 
or more above the spring tides that flow at this day. And it ifl 
plainly to be seen by every planter along the coast of Carolina, 
Georgia and Florida, to the Mississippi, when they bank in these 
grassy tide marshes for cultivation, that they cannot sink their 
drains above three or four feet below the surface, before they 
come to strata of cypress stumps, and other trees, close together 
as they now grow in the swamps." 

From the deposits of shells of recent species which were men- 
tioned on page 76 as being found above the present high tide mark, 
it may be inferred that, at a period not very remote, our New Jer- 
sey shores were considerably lower than at present. This infer- 
ence is corroborated by the appearance of the ridges of drift sand 
near Cape May. They are well shown on the right of the road 
from the steamboat landing to Cape Island. At about a quarter 
of a mile from the landing the innermost sand-ridge or beach is 
seen. This ridge is parallel to the present bay-shore, and lies 
upon the gravel which is the fast-land of the Cape. Between 
this and the bay-shore there are several parallel ridges of drift 
sand, in which the sand extends down at least to the water-level. 
It appears as if, at some former time, the waters of the bay had 
washed the gravel bank which now underlies the innermost sand 
ridge ; and afterwards, as the waters receded, the sand from the 
strand was blown up, and lodged on this bank ; and as the wa- 
ters receded still farther from the original bank, other and par- 
allel ridges of sand had formed in succession. The ridges have 
been formed long since, and have reared a heavy growth of black 
oak timber. They have ceased to advance, and are now wearing 
away with the advance of the water upon the land. 

The indications, then, are that at some comparatively recent 
period, the ground has been several feet lower than it is now ; 
that it has since been elevated to a height several feet above that 
at which it now is ; and that it is now, and has been for a long 
time past, sinking slowly. 
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This gradual elevation and subsequent depression may have 
^ven to our coast its peculiarities. For almost the whole length 
of New Jersey, the main land is separated from the ocean by a 
strip of salt marsh, in some places several miles wide. On the 
outer edge of this marsh, next the sea, is a row of long, narrow 
sand islands, or beaches. 

In many places where the waves wash against the head bank, 
the material is continually being worn away, and deposited as a 
sand-bar, or shoal, at some distance from the shore, and parajlel 
to it, leaving comparatively deep water next the land. If n^e 
suppose this to have occurred during the former depression of 
the land, a series of shoals would have formed parallel to the 
coast. When a rising of the land took place, these shoals would 
be raised above the surface of the water, and become the basis of 
our present beaches ; shrubs and trees would soon grow on them, 
to protect their surface, and to catch the sand which would drift 
up from the strand. The lower ground back would finally be 
elevated above the water, and would be covered by vegetation, 
fihrubs, and trees ; until a subsequent depression of the surface 
should again carry them below the tide-level, when they would 
become salt marshes— ^filling up with mud as the advancing tides 
would bring it ia, and thus keeping their surface at high-water 
mark. 

Sufficient evidence has not yet been collected to demonstrate 
this theory, but there is enough to render it highly probable. 

4. Chemical examinationsj and some practical suggestions on 

them. 

The following analyses of marl, from different parts of the 
State, are presented, as good samples of this most valuable fer- 
tilizer: 

1. Analysis of a marl from Squankumy Monmouih Co* 

Water ...--- 10.600 
Silica ...... 51.162 
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Protoxid of iron .... 16.200 

Alamina -.---- 6.100 

Potash and soda ... - 4.274 

Lime ...... 3-478 

Magnesia ----- 2.037 

Phosphoric acid ----- 4.640 

Sulphuric acid - - - . . 0.429 

98.820 

This specimen was from the pits of Hanee Herbert, and waa 
taken from near the middle of the layer. It is a beautiful green 
marl, free from shells, and containing but very little sand. The 
marl grains are very small. It is very slightly acid in its reac* 
tion. 

The specimen was dried by exposure to the open air — and it,, 
as well as the following ones, was as dry as it could be made 
without artificial heat. Traces of manganese and of chlorine are 
to be found in all the marls, and a little carbonic acid is almost 
always present. 

2. •Analysis of a marl from near Pembertan, Burlington Co- 
Water .-.--. 10.410 

SiUca 55.930 

Protoxid of iron and alumina - -22.855 

Potash 5.800 

Lime - 1.640 

Magnesia ..... 1.013 

Phosphoric acid 1.680 

Sulphuric acid 0.957 

100.285 

This marl is from the pits of Joshua Forsyth, about three 
miles northeast of Pemberton. It is a dark green marl, without 
any shells, and is not acid. The specimen was taken from a 
heap. 
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3, Analysis of a marl from Clementonj Camden Ca^ 

Water 10.640 

Silica .-.-.. 56.200 
Protoxid of iron . - - - - 14.930 

Alumina 6.000 

Potash -.-..- 5.3Y5 
Lime ---.-- 1.985 
Magnesia ------ 1.615 

Phosphoric acid - - - - 2.640 

Sulphuric acid ----- 0.439 

99.824 

This marl is from the pit of Geo. Adams, in Clementon. It 
is dark green in color^ and almost pure marl grains. It is not 
acid. The specimen was taken from a heap. 

4. Analysis of a marl from near Freehold^ Monmouth Co. 



Water - - . . 


- 9.800 


Silica ----- 


- 54.110 


Protoxid of iron and alumina 


- 21.Y00 


Potash and soda ... 


6.985 


Lime . - - . - 


- 0.482 


Magnesia - - . . 


3.789 


Phosphoric acid ... 


- 1.036 


Sulphuric acid - . . . 


- • 1.437 



99.889 

Tiiis specimen was taken from the pit of J. Shepherd, about 
a mile southwest of Blue Ball. It was taken from near the mid- 
dle of the pit. It is almost pure marl grains, and is of a rich 
olive green color. It is decidedly acid. 

5. Analysis of a marl from Jfew Egypt, Ocean Co. 
Water - - - - - - 12.050 

Silica .--.-. 49.768 
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Protoxid of iron and alumina - - 22.927 

Potaah and soda - . . . 5.784 

Lime 2.563 

Magnesia 2.795 

Phosphoric acid ----- 1.582 
Sulphuric acid ----- 2.267 

99.736 

This marl was taken from the pit of Samuel Homer, near 
New Egypt. The specimen was from near the top of the green 
marl. It contains a few reddish colored shells, but the greatest 
portion is made up of clean greensand marl. It is not acid. 

6. •Analysis of a marl from Pemberton^ Burlington County. 

Water - - . - - - 9,600 

Silica 49.340 

Protoxid of iron and alumina - - 25.341 
Potash and soda . - . . 6.920 

Lime - 1.217 

Magnesia 4.210 

Phosphoric acid 2.395 

Sulphuric acid 0.133 

99.156 

This marl is from the pit of S. R. GaskiU, on the north branch 
of the Rancocus, below Pemberton. It is from near the middle 
of the pit, and is a fine colored, clean greensand. It is not 
acid. 

7. Analysis of a marl from Blackwoodtovony Camden County. 

Water 11.000 

Silica 49.940 

Protoxid of iron and alumina - - 22.968 
Potash aid soda ... - 6.306 
Lime 2.367 



Magnesia ..... 2.714 

Phogphoric acid 8.660 

Solphorie acid 0.625 

99.580 

This specimen was taken from the pit of Mr. Marshall, at 
Blackwoodtown ; about midway between the top and bottom of 
the green marl. It is free from shells, and is not acid. Small 
crystals of sulphate of lime (plaster) are scattered through it. 

•Analysis of a marl from MuUica Hillf Gloucester County. 
Water ...... 10.260 

Silica . - . . . . 46.660 

Protoxid of iron and alumina - - 24.921 

Potash and soda .... 6.818 

Lime 2.865 

Magnesia ..... 3.089 

Phosphoric acid 3.699 

Sulphuric acid - - : - - 0.982 

99.194 

This marl was taken from the pit of N. Stratton, about a 
mile east of Mullica Hill. It is a good specimen of the green- 
sand marl. It is not acid. 

Analysis oj a marl from Woodsbnonj Salem County. 

Water 8.840 

SiUca ...... 40.7Sa 

Protoxid of iron .... 19.800 

Alumina ..-•-- 8.040 
Potash and soda .... 6.815 

Lime 1.048 

Magnesia ..... 1.812 
Phosphoric acid ----- 2.651 
Sulphuric acid 0.112 

98.848 
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This specimen was from the pit of Richmond Dickson, near 
Woodstown, and was taken from a wagon. The marl grains are 
coarse, clean, and of a yellowish shade of green. It was proba- 
bly taken from near the bottom of the green layer, and is scarce- 
ly an average of the marl in the bed. 

Analysis of a marl from Marlboro^ Monmouth County. 



Tf ai>ci _ - - » « 

Silica . - - • . 


- 38.700 


Protoxid of iron and alumina 


- 27.690 


Potash and soda ... 


4.467 


Carbonate of lime . - . 


- 13.910 


Magnesia .... 


1.213 


Phosphoric acid - - - - 


- 1.140 


Sulphuric acid .... 


0.309 



99.629 

This specimen was taken the pit of W. H. Conover, at Marl- 
boro, and is a good sample of his best grey marl. It is made 
up of green grains, largely mixed with carbonate of lime, and a 
light colored clay. It is not acid — but efferverces rapidly when 
any strong acid is poured on it. 

Analysis of a marl jrom Shelltown^ Burlington County. 

Water 5.700 

Silica 67.260 

Protoxid of iron .... 10.267 

Alumina 4.360 

Potash and soda 5.161 

Lime 0.622 

Magnesia ...... 1.943 

Phosphoric acid .... 0.178 

Sulphuric acid 3.420 

98.911 
This specimen was taken from a pit of Mr. Howard, near the 
bridge over Crosswick's creek, at Shelltown. 
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The marl is fine grained, dark green in color, and is irregular- 
ly mixed in the dark chocolate colored clay. It is acid in its 
properties, and when used with caution, is highly fertilizing in its 
action. 

Of the marls whose analyses are given, those marked 1, 2, 
and 3, are from the third or highest bed ; those marked 4, 5, 6> 
7, 83 and 9, are from the second or middle bed ; that marked 10 
is from the first or lowest bed, and that marked 11 is from the 
clay which underlies the marl. 

Analysis of a limestone from Salem County * 

Water 0.500 

Carbonate of lime ... - 69.610 

Magnesia 1.815 

Peroxid of iron - - . - 2.810 

Alumina 0.910 

SiUca 23.310 

Phosphoric acid 0.089 

Sulphuric acid - - - . . 0.06i 

99.058 

This limestone was taken from the farm of Samuel Allen, in 
Mannington township, and is thought to be a fair sample of the 
limestone which is found in the calcareous layer of the second 
marl bed. 

Analysis of a limesand, or marly from Salem County. 

Water 0.750 

Carbonate of lime - - - - 84.730 
Magnesia --..-- 1.404 
Peroxid of iron . . - - 3.260 

Alumina ------ 0.860 

Silica 8.110 

Phosphoric acid ... - - 0.206 
Sulphuric acid 0.230 

99.550 
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This specimen wss taken from the pits of John Fowler, near 
Swede's bridge, in Msmnngton township, and is a sample of the 
loose yarietj of the npper part of the calcareous layer of tibe 
second marl bed.* 

The yalne of these marls is best seen in the rich and highly 
cnltiyated district, which has been improred — almost made by 
their use ; but it may be interesting to Armmtfy^ the canses of 
their great yalae in agricnltnre ; and to compare diem with other 
fertilizers. For example : the potash akme may be taken at an 
average as 5 per cent, of the whde wei^t of the mari ; a bush- 
el when dry, weighs eighty poonds, and in the proportion men- 
tioned, woold contain four poonds of potash, — tins is nearly as 
much as there is in a bushel of unleached wood ashes. Or the 
phosphoric |acid, the ayerage of which is not less than two per 
cent, of the whole, and in many of the marls it is considerably 
above that, may be compared with superphosphate of lime. 
According to the analysis of several spedmois of superphos- 
phate, by S. W. Johnson, published in the Country (Gentleman, 
yoL 1, p. 131, its average amount of phosphoric acid is 17 3-8 
per cent, or from four to nine times as much as the marl, a dif- 
ference by no means as great as between the prices of the two 
articles. Besides these constituents, the lime, the sulphuric 
acid, the oxide of iron, the soluble silica, and the magnesia, are 
all useful. It is probable that the great value of the marl is to 
be found in the fact, that it contains nearly all the substances 
necessary to make up the ash of our common cultivated plants* 
The following table, containing the amount and the composition 



^he preceding analyses hare been made under my direction, principally 
by Mr. Julius Kock, a competent chemist, a student of the Uniyersities of 
Giessen and Marburg. The usual methods were adopted for the analysis 
of silicates soluble in acids. The alkalies were separated from the magnesia 
by acetate of baryta. The phosphoric acid was separated by molybdate 
of ammonia. There appears to be a small amount of organic matter in all 
the marls, but no attempt has yet been made to ascertain its composition. 
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of the aflh, in different cropB, grown OQ an acre of grotutd, ia in- 
serted for the purpose of comparison. It is front BonssingaoIt'Q 
Rural Economy, p. 366 of the American edition : 
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Wheat straw . 
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Oats ... . 


075 


4.0 


as 





0.4 


o.a 


la 


8 


5 


21 


0.6 


Oatatraw . . 


I17B 


5,1 


eo 


li 


2.B 


8 


s 


15 


17 


U 


1 


Clover. . . . 


3Q93 


7.7 


2S4 


18 


7.0 


7 


70 


18 


T7|15 


0.9 



A comparison of the analysie of the marl with those of the 
ash, shows how abondantlj it anpplies Uie mineral sahstances 
needed for the growth of regetation. 

The peculiar adaptation of these marls to the growth of pota- 
toes has long been known. Catues for this ma; he seen in tha 
large amosut of potash and of onde of iron, which are found both 
in the marl uid in the ash. That the latter sabstance has an 
important influence, ma; also be inferred from the wdl IcDOwn 
fact, that the marls near the surfaoe, and which have been most 
changed by the action of air and mobture, but still contain their 
oxide of iron, are as useful as any others for a single crop of po- 
tatoes. 

The growth of white clorer upon marl banks, or marl heaps, 
has come to be a test of their character ; those containing lime 
soon become oorered with a spontaneous and luxuriant growth of 
this clorer ; on the contrary, none of it ia erer seen upon marls 
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which are acid in their properties, or which contun sulphate of 
iron. An explanation of tiiis is at once perceiyed, in the compo- 
sition of the cloyer ash. 

Those who have used the rich green marls with beneficial ef- 
fects for a few years, have obseryed that they do not answer as 
good a purpose as at first , and that liming fields which haye 
been thus treated, makes an excellent changCi increasing the 
crops, and restoring to the land the property of being benefitted 
by marl. The analysis shows that such marls contain but littie 
lime ; and their failure to act may be due to this cause. Those 
marls containing a large amount of lime neyer fail to produce 
good effects, though applied for years without any other manure. 
Lime appears to aid the marl, not only by furnishing this con- 
stituent when it is needed^ but also by rendering the marl more 
soluble, and thus more free to giye up its fertilizing principles to 
the growing plants. This has been shown in instances where the 
marl, when applied alone on land, produced no effect ; but on 
liming it well has produced as good crops as marls of the highest 
repute. And that this effect was due to the marl, was known by 
ihe same dressing of lime being applied upon other and adjoining 
fields, which had not been marled, and no perceptible effect was 
obseryed. It produces the same effect, too, upon many soils 
which, though fairly green with the marl grains in them, were 
yet almost barren ; it has brought them at once to a high state 
of fertility. There are marl pits opened in all the beds, which are 
reputed to be worthless, and which do seem to be quite inert ; 
though analysis shows them to contain the same constituents with 
other marls which are actiye in their properties. The size of the 
marl grains, undoubtedly, has some influence on the quickness of 
their action, the finest being best. But besides this, some of 
them are more readily soluble than others. Those which are 
dug in yalleys or in any locations where the surface water does 
not soak through them and run off" below, where they haye neyer 
been drained and dry, are always the easeist dissolyed, being 
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readily decomposed by carbonic acid and water.* Many of the 
dry bank or hill marls appear to have undergone a kind of season- 
ing, such as stone goes through when taken from the quarry and 
exposed to the weather — they become harder and less easily acted 
on. The experience of the farmers with the active marls lends 
Eiupport to this view ; in that they find the heavy dressings, ap- 
plied at long intervals, as was formerly the practice, are not as 
beneficial as the same amount applied in lighter and more fre- 
quent coats. When first taken from the pit it is most active, 
and gradually becomes inert. Lime mixed with such marls, or 
applied on them in the soil, will render them more easy of decom- 
position, and thus favor thdr action. 

The marl is used in great profusion in some localities, where 
it is easily obtained, but its beneficial effects are to be seen in 
cases where only small quantities are used — small enough to 
sow it over the ground like ashes. And it would undoubtedly be 
found to pay well, even if carried long distances by railroad, or 
by water. Since the opening of the Freehold and Jamesburg 
Railroad, large quantities of marl have been sent over that road 
to various places on the Camden and Amboy Raibroad. The 
New Jersey Farmer gives the amount carried over the road 
during the past year at 360,000 bushels. Much of this is hauled 
from Squankum, (seven miles) by teams. It is worth seven 
cents a bushel at Freehold. 

The opening of other railroads through to different parts of 
the marl district, would be useful in extending the benefits of 
this valuable fertilizer. There are now a number of places 
where it is readily accessible by water. On the shore of Sandy 
Hook bay, below the Nevesink lights, the marl could be run from 



* Pro£ Booth, in his Report on the Oeology of Delaware, p. 150, says 
that, " hj a well charged solution of carbonic acid a Urge portion of the 
green sand was decomposed in a few days, and a weak solution induced the 
same effects in a few wedoi** 
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the banks directly into boats. And the same ccmyenience of 
access is found for seyeral miles along the north shore of the 
North or Neyesink river, and at several places farther south the 
xnarl is found, but a short distance from the sea shore. On the 
Delaware side of the State, several of the creeks are navigable 
quite up into the marl district, and vessels could be cheaply 
loaded in them. 



Analysis of shell marls from Stoe Creek. 



Water 


. 2.400 


7.00 


Silica and sand . 


Y9.160 


42.70 


Perond of iron 


8.662 ) 
.442) 




Alumina . . 


10.30 


Potash 


1.227 


0.68 


Lime 


7.600 


21.43 


Magnesia 


0.884 


0.20 


Phosphoric acid . 


0.420 


0.98 


Solphnric acid 


0.166 




Carbonic acid 


4.080 


16.03 




99.791 


99.32 



These marls were from the pits of Isaac W. Elwell, Stoe 
Creek township, Cumberland County. They are of the com- 
mon bluish green color, and contain a large per centage of CTum* 
.bled shells. 

Experience has shown these marls to be possessed of valnabid 
fertilizing properties. Their action is said to be not as quick 
as some of the greensand marls, but they produce a permanent 
improvement in the soil. 

The various deposits of oyster and clam shells which have 
been mentioned, have not been analysed. The shells are evi- 
dently unchanged, or only slightly crumbled, and are mixed in 
with blue mud, such as now forms in the bays and marshes 
wbere tide-water flows, and more or less sand. Their value 
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jnoBt depend partly on the lima irliioli they contun, and partly 
on the improvement in the texture of the soil, wliich tlieir eftrtbj 
matter would effect. They hare not yet recelTed, from farmers, 
the stteDtion which they deserve. 

The oalcareons layer which ia the top of the seoond bed of 
greemaud, and which is known in different parts of the district 
u yelloa marl, gray marl, lime saiid, &c. , consists of carbonate 
»f lime, from crumbled and powdered shells, corals, &c., mixed 
with white sand and scattering grains of g;reeDeand. The car- 
bonate of lime in it is &om 50 per cent, upwards, in the whole 
mass, and is its valuable ingredient. Farmers are in the habit 
of comparing its effects with those of green marl, and judf^ng its 
value in that way. They are quite unlike in their action, aad 
wherever it is possible should be applied alternately to the soil, 
each tending to develop the useful properties of the other. 

The blue-mud of the tide marshes along the ocean, bay, and 
creek shores of all the sonUiem part of the State, ia a valuable 
repository of fer^izing material. In otbe rcountries where igjci- 
culture is much advanced, such deposits are highly prized for 
improving the texture of light soils, and for furnishing uaefol 
mineral constituents to it. Its extreme fineness renders it pecu- 
liarly valuable for the latter purpose. Its use is bat just com- 
menced in New Jersey, but wherever tried it has jpven satisfac- 
^on. From a number of instances of its use, the two following 
may suffice. Near Cape May Court House the salt-marsh mud 
has been used by R. C. Holmes, Esq. He composts it with 
One twestieth a3 much stone lime, and leaves it exposed to the 
weather for a year or two, to leach out the salt. On his sandy 
loam it produccB fine crops of wheat, com, and grass. Mr. 
Coombs, of Port Elizabeth, has used mad from the Maurice river 
marshes, to fine advantage. His soil is a very poor and light 
sand — so poor that, with ordinary cultivation, it does not yield 
more than ten bushels of com to the aore. By the application 
of from sixty to eighty loads of mod to &e acre, it ia made ft 
1 
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penDanently retentiYe soil, which, with good cultiTEtioD, yields 
fifty bushels of corn, or twenty bushels of wheat, to die acre. 

The taking of fish, king-crabs, &c., to be used for manure, 
has been occasionally practiced by onr farmers near the sea 
shore, and their use in a raw state, or in compost, is well under- 
stood in the immediate neighborhood where they are caught ; but 
few attempts have been made to presenre them in a state for 
transportation to a distance. The remarkable effects which haye 
attended the use of guano, and other hig^y concentrated ma- 
nures, and the increasing demand for diem, haye turned die public 
attention to our own sources of supply, and die preparation of 
portable manures, from the products of our own country, is felt 
to be of great importance* 

Immense quantities of moss-bunkers and odier fishes, are 
caught upon our shores, but no attempts are known to haye been 
made, in the State, to prepare manure from them ; and no sys- 
tematic effort has yet been made to collect statistics of the 
numbers which are or mi^^t be annually taken. Some particu- 
lars haye been collected in regard to the king-crab, which are 
worthy of attenti<m. 

This creature, which is known under the names of Horse-foot, 
King-crab, and Sea-spider — the Polyphemus ocddentalis of the 
naturalists — is common on all our Atlantic coast ; but it seems 
to find a particularly congenial location in the lower part of 
Delaware Bay. It comes to the shore to deposit its eggs in 
the sand, in the early part of summer ; the largest number, it is 
said, in the old of the moon in June, though they are abundant 
for seyeral weeks before and after that time. They come in such 
numbers that the beach is literally coyered with them for nearly 
forty miles up the bay-shore, from Town Bank in Cape May 
County. They weigh, on the average, about four pounds each ; 
and, at a very moderate calculation, a million of them could be 
picked up on a mile of beach in one season. They are used in 
great numbers as feed for hogs, and their eggs are shovelled up' 
in wagon-loads^ and carried off to feed to chickens. Many of 
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ihe Cape May farmers have thrown them up in pileSi and com- 
posted them with earth, as a manure for wheat, uid the effects 
thej produce are remarkable. The poorest soils that can be found, 
bj a dressing of from 2,000 to 4,000 on an acre, will produce 
twenty or twenty-five bushels of wheat, uid thirty bushels is not 
an uncommon crop. This testimony in regard to their fertilizing 
action is confirmed by the experience of a number of farmers of 
whom I have inquired, and yet there is a singular prejudice 
against them. It is said that com or clover will not thrive on 
the soil where they have been used-r-but that they bring in sor- 
rel. This latter fact has been mentioned by several, but I am 
inclined to think it a diflScuIty of but little moment, even if en- 
tirely correct. The crabs contain but little mineral matter, and 
there may be a deficiency of that in liie soil, after a heavy crop 
of wheat has been raised; but a dressing of lime or ashes will 
effectually correct this deficiency. Mr. Thqs. J. Bate, of Fish- 
ing Creek, has used them in this way, uid has had good crops of 
com uid grass after them. Some others have succeeded in the 
same manner, by the use of lime. 

Mr. Jonathan Ingham, of Salem, and Mr. Thomas Beesley, of 
Dennisville, have erected a factory at Goshen, for preparing a 
manure from these crabs. They dry and grind them, and then 
mix them with charcoal, plaster, and other deodorizing materials, 
and sell the preparation under the name of Cancerine. It is a 
black powder, of a fishy smell, and when wet and allowed to 
stand for a few days, gives off a strong odor of ammonia. Prof. 
Booth, of Philadelphia, has analyzed it with the following results: 
Analysis of Cancerine. - - - 

Ammonia '----- 2S.57 per cent. 
Organic iliattef - - - - 29.23 " 
Phosphate of lime - - - "^ - «.90 " 
Sulphate of lime ----«- - lO.afi " 
SUex ..-..,-.--- 1.20 . " 
Water ,-.-..,..- . 26.1D " 

98.32 
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The ammonia, which many agrionltorists esteem as the Talna* 
ble fertiliang ingredient in concentrated manures, is more than 
one quarter part of this ; in guano it rarely amounts to more 
than one sixth. It contains less mineral matter than guano, 
but this is a deficiency which may be supplied at a much lower 
price — ^by lime, wood ashes, greensand marl, &c. 

The cancerine is sold at a rate considerably lower than guano ; 
and though its value has not yet been shown in the crops raised 
by it, yet I cannot but think it promises to be a most yalua- 
ble addition to the fertilisers now in use ; and that it is die be- 
ginning of a branch of manufacture, which must supply our 
farmers with guano when the deposits on the Peruviui islands 
are exhausted. 

Analysis of a Woodbridge Jire-clay. 

Water . • . • . 14.640 

Silica .... 89.760 

Protoxid of iron and manganese • 0.940 

Alumina] . . . • 42.850 
Potash .... 0.477 

Lime . . • . 0.898 

Magnesia • .. • . 0.650 

99.715 
This specimen of clay was taken from the bank of Mr. P. 
Melick, of Woodbridge, Middlesex Ck)unty, and is a sample of 
the best fire or alum clay. 

Analysis of a South Amboy fire-clay. 

Water 14.480 

Snica 39.710 

Peroxid of iron and manganese - - 0.260 

Alumina 44.000 

Potash 0.645 

Lime 0.342 

Magnesia • • 0.326 

99.663 



This apedmenof oky wu taken from the bank of Mr. Cole- 
man, on Burt's ore«k, near South Amboy. It is a good speci- 
men of the Tarietf of fire-clay, vhicli is used for facing paper 
ban^gB, and is sold aa p<^>er clay. 

Fire bricks made from these ola^, stand an intense beat bet- 
ter tlian the imported bricks, and being afford^ at i loirto prira^ 
they are gradually coming into use, in place of the foreign olies. 
The material for cot iesa than 50,000,000 fire bricks is annually 
sent into market from Woodbridge, Perth Amboy, South Am> 
boy, and its Ticiaity. Fire clay is worth, from $3 to (2 60 ft 
ton, and first and second quality fire bricks are wcrth $85 and 
$80 a thousand. 

For the facing of paper hangings, these elaya are unequalled 
in the fine surface they ^re ; though they are not quite as iriiite 
as some others. There are not less than twodionsaad tons sold 
ftOQually fbr this purpose. The priee is from $8 to |9 a ton, in 
barrels. 

This clay supplies all the alum works in the country. About 
two thousand tons a year are consumed in this manufaetue. Its 
price is the same as that of fire olay. 

In the making of porcelain and fine earthen ware, but little 
is done in our country. The potteries at Jersey Ci^, and at 
Oreen Pmnt, are said to use these clays in making their ware } 
and they are used at Trenton in making porcelun door knobSj 
And other door trimmings. The clay answers every requirement 
in point of quali^ tmd color, and is afibrded at less than a quar- 
ter the price for which it could be imported. 

Aiudyiis of a ttonevsare day from South Amboy. 

Water 6.080 

Silica n.800 

Protozid of iron 1-314 

Alamina 19.050 

Potash 0.ei3 
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Lime 0.81^ 

Magnesia - 0.794 

99.966 

This is a specimen of the stoneware clay from the bank of J. 
H« Clark, of South Amboy, and is a fair sample of the clays of 
that vicinity. 

This clay is valuable for the superior, quality of stoneware 
made from it. It is sent to all parts of our country, and into 
Canada. About ten thousand tons a year are needed to supply 
the demand. Its price is $2 a ton. 

6. Progress of the survey in different counties. 

The progress of the work in the different counties, has been 
pretty nearly indicated in the preceding part of the report. 
The geological survey is not completed in any of the counties of 
the southern division. 

In Monmouth County most of the labor is done. Specimens 
of marla, fossils> &c., have been collected from all parts of the 
county. The County Agricultiiral Society, through committees 
in every township, have, also, collected such specimens of marl 
as they judged important to have examined, and have forwarded 
them to me. The different formations have been accurately 
traced out, over about two-thirds of the county, and levels for 
constructing the proper explanatory sections have been carried 
over the same portion. The chemical examination of the marls 
is well advanced. 

In Salem the survey is carried over nearly the whole county. 
With the assistance of William Snowden, who resided in the 
county for a considerable time, and is familiar with it, speci- 
mens have been collected from the principal marl diggings,, 
also many soils and fossils ; and most of the notes necessary to 
a full geological description of the county have been made. 

Cape May is nearly completed ; aill parts of the county 
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have been Tisited, and specimens of interest collected. - A 
further examination of some of the marshes and Ewsmpe, and 
the survey wiU be finished. 

In Cumberland and Middlesex counties, a considerahlc amount 
of work has been done. 

A few points of interest have been noticed in the course of the 
^rvey, which not coming appropriate!; under any of the preced^- 
ing heads, may be presented here. 

The Cedar Swamps are a remarkable feature in the forests 
ft! Bouthern New Jersey- They are common in all the counties 
flOuth of Monmouth, but probably the most extensive are in 
,Cape May, and the adjoining parts of Cumberland and Atlantic 
counties. The Cedar Swamp creek, which ruos into Tuckahoe 
riTer, and Dennis creek, which runs into Delaware bay, head in 
the same swamp, aud the whole length of the two streams, a 
Sifltanoe of seventeen miles, is one conticuoua cedar swamp. 
The wood is the white cedar, the Cv/pressus thyoides of the bota- 
niat. The original growth of trees which covered these awampa 
at the first settlement, has all been cut off; scarcly any arc now 
to be found more than one hundred years old, and it is usual to 
cut them at fifty or sixty years. Formerly they attained a great 
age. Mr. Chas. Ludlam counted seven hundred rings of annual 
growth in an old tree, which waa living when cut down, aud Dr> 
Beesley counted 1080 in another. The trees stand very thick 
upon the ground and grow rapidly at first, but as they increase 
in size and crowd each other, the tops become thin, and the an- 
Dual growth exceedingly small. The rings near the centre of a 
large cedar log are often almost an eighth of an inch in thick- 
ness, while those near the bark are not thicker than paper. 
Trees four or five feet in diameter have been found, but this 
is uncommon, and in the second growth timber they are much 
smaller. 

The accompanying cut was made from the drawing of a swamp 
of ninety years growth. A swamp of sixty years growth will 
jield from 4000 to 7000 split rails, halves and quarters ; be 
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sides the top poles, or cullingSj and a considerable number of logs 
for sawing. And in the older swamps, the product is proportion- 
ally large. The value of an acre of such timber is from $400 to 
$1000, and some acres are thought to have yielded a larger 
sum still. The soil in which these trees grow is a black, peaty 
earth, composed of vegetable matter, which when dry will bum.* 
This earth is of various depths, from two or three feet up to 
twenty or more — and the trees which grow on it have their roots 
extending through it in every direction near the surface, but not 
penetrating to the solid ground. When this earth is open to the 
sun and rains, it decays rapidly, but when covered with a growth 
of trees, and so shaded that the sun does not penetrate to 
the ground, it increases rapidly firom the annual fall of leaves, 
and from the twigs and small trees which die and fall. Mr. 
Charles Ludlam recently found a log sawed off at both ends, 
which was entirely buried in the swamp. It was about a 
foot in diameter, and he knows that it was cut fifty or sixty 
years since. This process of covering and preserving tim- 
ber has been going on for a long time. Trees are found 
buried in this peaty earth at all depths, quite down to solid 
ground. The buried logs are quite sound, the bark on the under 
side of many of them is still fresh in appearance, the color of 
the wood is preserved, and its buoyancy retained. When these 
logs are raised and floated in water, it is observed that the side 
which was down in the swamp is uppermost. The buried trees 
are some of them found with their roots upturned, as if blown 
down by the wind, and others are broken off as if they had stood 
and decayed, till too weak to support their own weight. The 
accompanying view, taken in the swamp of Mr. Henry Ludlam, 
will give an idea of the manner in which the logs lie. It, of 

'*' The amount of ash left by its burning is astonishingly small. In two 
trials which I made, the amount of ash in the dried earth was only three 
and a half per cent It was almost insoluble in acids, and had not the 
slightest alkaline taste. It was mostly silica. 
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eotirse, csn show only a few of the uppermost ones ; noA &«te in 
anoBaally well eihibited, the awamp hsring been cat off fifty 
years ago, and ita surface much decayed by exposure to the sua 
and rain during that time. 

The m(»t prominent object in this drawing is a large log, 
whioh ii seen eztendmg across &om one side to the other ; an- 
other log partly decayed lies across it, and nndemeath anothet 
appears, which has had a pieee out oat fat workii^ into shingles ; 
other logs are also steii, lying some orer, oihss andsr thM« 
■Iready mentioned. To tile i^t of tbe large Ic^ is a stsmpi 
iriuch has iti roots running cnder the log, showii^ that it ii li 
old, or older, than the fallea t»e ; to the le^ and parUy on the 
bg, with one of its laige roots groWuq; across, another old and 
deoayed stnmp b seen. From its pontion, we may safely infer 
that the latter has groWn, died, and decayed, since the large tree 
fell. 

These- logs are so abnndant in some parts of the swamp, and 
b the salt maAhes bordering on ihtim, that a laige number ef 
men are constantly occupied in raising and splitting them into 
shingles. In Mr. Lndlam'fl swamp, this businses was com- 
menced fifty yean ago, and has been carried on erery year siiioe, 
and tliough dM logs are not quite so plen^ as at firtft, enoiq^ 
are still fovcad to repay the worbnen. Th« siie of the loga il 
from one and a half to three feet, though four feet is not uncom- 
mon, uid I haTs heard of them five or eix, and in one instance 
BeveD feet in diameter. Occasionally a log is found that will 
work for thirty feet, but generally tho length is leea than this. 

In searching for logs, tho workman uses an Iron rod, which be 
thrusts into the mud till it strikes one ; then, by repeated trials, 
he judges of its direction, size, and length. The next trial ia by 
digging down, and if posssible getting a chip from it. By the 
smell of this, the experienced shingler can tell whether tbe tree 
is a ioindfaU or a breakdown, or in other words whether it was 
blown up by Ha roots, or broken off. If judged to be wortii 
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trorkii:^, the stampe, roots, wid tnrf, are remored fiom over the 
log, uid Oxe earth dog ont. The trench vhich ia thus mftde, <^ 

course, ia full of water. There being no grit in the eartb, tools 
can be used in it without injury, and the loga are rapidly sawn 
off by a one handled crosB-cut saw, which can be worked directly 
into the soft earth. As soon aa the log is cut off, and loosened 
by means of levers, it rises and floats in the water. It is then 
divided into shingle cuts, qaartered, and thrown out to be split 
into shingles, and shaved ; when it is ready for market. The 
annexed drawings show the different operations in this singular 
business. That in the swamp shows the floated lo^ being cut 
into shingle lengths, and the shaving of shingles going on in the 
background. The view in the salt marsh shows the stumps still 
standing ; also the operation of cutting off a log, preparatory to 
riusing ; and the splitting up of another log. 

It is Bud that for five years past the average number of these 
Bhingles, sent from Dennisville, is not far from 600,000 a year. 
They are worth &om |18 to $15 a thousand. About 200,000 
irbite cedar rails have been sent from the same place this year. 
They are worth from |8 to $10 a hnndred. 

The view on the marsh was taken near Dennisville, looking 
towards Delaware Bay. It was just after a northeast storm, and 
the vessels seen are in Maurice River Cove, where they have 
nm for shelter. It is said that as many as 600 vessels have been 
seen lying here at once, waiting for a change of wind. A break- 
water is very macb needed on the inside of Cape May ; that at 
Lewieton, on the Delaware aide, bnng insuSctent for the number 
of vessels that need shelter. As it is now, many of the vessels 
going oat the Capes, if met by a storm, put hack and sail twenty 
miles up the hay to obtain a shelter, which should be found near 
the point of the Cape. Besides the loss of time in sailing so far 
back, the vessels in the cove are liable to be blovm ashore by a 
change of the wind. A breakwater at the point mentioned would 
be of great advantage t« onr coasting vessels generally. 
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The acccompjmying sketch was taken near the point of Cap4 
May, on the bay^shore* It gives a good view of the sand-beaches, 
and the vegetation they support. It was taken the day after the 
preceding^ when the wind had changed, and the vessels were 
Bailing out of the bay. Cape Henlopen is seen in the distance 
on the right. 

Chravel Bricks. — A new building material has been introduced 
in Cumberland, and some of the adjoining counties, which prom- 
ises to be both cheap imd durable* The common clean gravel 
aioid coarse sand of the country is mixed with one twelfth its mea- 
sure of stone lime, and made into bricks. These bricks are sun* 
dried, and then laid up into walls. They are cheap, durable^ 
and but little affected by the changes of the seasons. 

In making, the gravel is laid on a common mortar bed — and 
the lime, which is slacked and made into a thin putty in a lime 
trough, is then run on the gravel, and the whole worked up into 
mortar. The bricks are usually made as large as is convenient 
for handling, and of dimensions to suit the work for which they 
are intended. The moulds are made^ several in the same frame, 
as deep as the thickness of the brick, and without any bottom. 
They are set on smooth ground, and filled with mortar. This is 
worked in a little with the shovel, and struck off at the top. In 
ten or fifteen minutes the mortar will have set, so that the moulds 
can be taken off. The bricks are soon dry enough to handle, 
when they can be piled up, and allowed to dry thoroughly. They 
are laid in mortar similar to that from which the bricks are made, 
and the outside of the buildings is rou^cast with the same. 

The method was introduced at Bridgeton by Robert C. Nich- 
ols, Esq., manager of the Cumberland Iron Works. The accom- 
panying cut is a view of Mr. Nichols' residenee, which is made 
of this materi&l. Several buildings of this kind have been erected 
in Bridgeton, and its vicinity, within the last eight or ten years; 
and in Norristown, Pennsylvania, it has been in use for seventeen 
years past. It has stood well, growing harder and more solid every 
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year* The bricks have come to be a regular article of manu&c- 
ture in several places. Those of 12 by 9 by 6 inches were sell* 
ing in Bridgeton, last sammer, for $20 a thousand, and they 
could be laid, and mortar found, fot $10 a thousand ; Tfhidi if 
less than half the cost of the same measure of red brick walL 
The material of which these bricks are made being found ahiovl 
everywhere, and the kbor of ntiddng and laying them up vtoy 
simple, farmers and others who have control of libor, can make 
and lay them at times When the ezpeiise of the work would not 
be felt, and thus a sating much greater than that inentioned couU 
be made. When first laid up they are not quite as strong at 
other bricks ; and greater care is necessary in making a solid 
foundation ; otherwise unequal settling, ahd cracks in die #dh% 
Idll result. Care must be taken to make them so early in the 
«eason, as to be e&tirdly dry before the winter's frost. 

Mr. Fowler, of New Yotk, in his work entitled, <^ Gravel Wafl 
Cottages^ 01^ Homes for W^'' has described a liethod of fi)nn- 
iog the WiUdkeotly firtai the mortaar« It is ddbe by setting tBJ^ 
boards on their e&tP^i wher6 the wall is to be b\iilt^ aind as £m: 
apart Ks the tibidcmesfii of the Walls. The mdrtar is filled in be- 
tween these, and allowed to remaiii till it has set, when the boardd 
ate raised to tibd to^ of this wall, and agun filled, and so on till 
the wall is completed. This method, in the hands of ezpe* 
rienced workmen, is undoubtedly cheaper than the other ; but to 
unpriGicticed laborers would, as I believe, be attended with more 
difficulties. The material is used in the construction of houses, 
shops, stores, walls for gardens, yards, &c., for all of which pur- 
poses it gives entire satisfaction. 

GEO. H. COOK, 

Assistant Geologist. 

Rutgers College^ Jfew Brunsvncky Dec 29, 1855. 
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ON THE NORTHERN DIVISION OF THE STATE. 



The geological researches in the northern division of the State, 
have been chiefly confined to the azoic rocks of Sussex, Morris, 
and a part of Passaic and Warren Counties ; all of which are 
embraced within the district known as the Highlands of New 
Jersey. 

In reportmg the progress of the geological researches in this 
district, I propose to give : 

1. A general description of its physical features. 

2. A general description of its geology. 
8. Local details of its boundaries. 

4. An enumeration and local details of its principal metal- 
liferous deposits, showing, by means of sections, their geological 
position, and the extent to which the most important iron mines 
have been worked. 

5. The art of mining, as applied to developing these metalli- 
ferous deposits. 

PHYSICAL 6E06RAPHT. 

The Highlands of New Jersey are composed of a series of par- 
allel mountain ranges and hills, extending in a northeasterly and 
southwesterly direction,' across the State, from the New York 
State line to the Delaware river. 

This district, at the State line, is about twenty three miles 
wide, and reaches firom^ the southeastern base of the Ramapo 
mountain and river, in Bergen County, to the northwestern base 
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of the Pochuck mountain, three quarters of a mile southeast of 
the Wallkill river, in Sussex County. Its widest part, which 
measures twenty-five miles, would correspond with a line drawn 
from the southeastern base of Mount Kimble, near Morristown, 
to the northwestern base of the Jenny Jump mountain. At the 
Delaware river its width does not exceed eight miles. Its ave- 
rage width may be stated at eighteen miles ; its length at sixty 
miles ; and its area at about one thousand and eighty square 
miles, or about one seventh of the whole State. 

This series of hills, and mountain ridges, is a continuation of 
the Highlands of Putnam, Westchester, Rockland, and Orange 
Counties, in the State of New York ; and presents the same gen- 
eral physical aspect, geological formation, and mineral products. 
Its physical features are entirely dissimilar to those of any other 
portion of the State, presenting, as is nowhere else done, a suc- 
cession of mountain ranges, which do not run parallel with the 
general direction of the Highlands, but, ridge succeeding ridge, 
rising and disappearing one after another, cross obliquely the 
belt of these mountains. There are no continuous ridges ex- 
ceeding a few miles in length, with the exception of the Green 
Pond mountain, the geological formation of which is different. 
The southwestern termination of these mountain ridges is gene- 
rally steep and rugged; while their northeastern has a gentle or 
undulating slope, and disappears beneath the next succeeding 
ridge. This succession of ridges corresponds . with the rocky 
strata and metalliferous deposits, and has been caused, undoubt- 
edly, by dislocation of the strata, and lateral heaves of great 
masses of the rocky formation. Evidences of an elevating power 
acting from the northeast towards the southwest, as well as of a 
lateral power, are manifest throughout the whole extent of the 
Highlands. A true exposition of these would demonstrate the 
causes which have formed this succession of mountain ranges, 
lOid would be valuable, in an economic view, as serving to trace 
Qut Uie metalliferous deposits. I will^ at this time, mention only 
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a few of the princi{MkI soriee of mountain ridges, mih their inter- 
YOiing yalleys, in the eoonties of Sosaex, Morris, and a part; of 
Passaio and Warren, deferring a detailed description of flim 
until the completion of the topographical map (now rapidly pro- 
gressing,) which will represent, not only their relative positions 
with each other, bat also with the whole belt of the Highlands. 

MOUNTAINS. 

Commencing with the northwestern boundary of this district, 
ihe di£ferent series of mountain ridges may be enumerated as fol- 
lows: 

1st. The series forming the Pochuck mountain, commencing 
wiih Mount Adam and Eve, in the State of New York, and ter- 
jninating near Hamburgh, Sussex County. Rising again, a little 
northwest of Franklin Furnace, in the form of low, rounded hills, 
and sharp ridges, this series continues southwesterly to Andoverj 
and includes Pimple Hill, Stirling Hill, the precipitous bluffs 
northwest of Sparta, and the Andover mountains. 

The accompanying drawing, taken from the hills one mile east 
of Franklin Furnace, presents a view of Pochuck mountain and 
Yemon valley ; and illustrates the characteristic features of the 
series of ridges, with their gentle inclinations towards the north- 
east, and their abrupt terminations towards the southwest, toge- 
ther with their general direction, as compared with the mountain 
belt described above. 

2d. The range including the Wawayanda, Wallkill, Hopat- 
oong, and Schooley's mountain, rising in some places to the height 
of seven or eight hundred feet above the adjoining valleys. 

On the summit of this mountun range are numerous lakes, 
ponds, springs and swamps, including the Wawayanda and 
Hopatcong, Norman and Senecawana lakes, hereinafter de- 
scribed, as well as the celebrated Chalybeate spring of School- 
ey's mountain* 

* 8d. The Qreen Pond mountain range, which differs from the 

8 
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others in being oop> long) ntttoW) aad iiaiMt uninterrupted 
ridge^ frotn Sttrnttttmii pUhi^ tm tti# State line, and whiofa, 
behig of & 6iSmtA gedbf^cal Ibrmatioii, aflbide a striking oon- 
trast with the iritgolar and broken Mtlkies of the adjoining 
belt of bills of aasdo rbdks. 

. 4th. The Bingwood, Cq>pera8, iSplitroek, Hibemia, Monnt 
Hope, Mount Pleasant, and Mount Ferrum mountains, a range 
differing from the others, in that it contains the principal iron 
mines of the Highlands. 

5th. The series forming the south-eastern boundary of the 
Highlands, and which includes the Ramapo, Pompton, Boonton, 
Trowbridge, Washington, and Kimball mountains. 

The annexed drawing, taken from Sugar Loaf hill, two miles 
and a half west of Morristown, gives a view of a part of thid 
boundary, and especially of the Trowbridge mountain. The 
Same general features of the ridges, their direction, outline, 
slopes, etc., are seenhere, as at the northwestern boundary — the 
Pochuck range* 

The foreground, to the base of the mountain, represents Wat- 
nong plains, (Morris plains) with their undulating surface, and 
low, rounded hills of drift, and disintegrated gneiss. The bold, 
elongated summit at the left, is the Watnong mountain — a spur 
of the Trowbridge mountain. 

VALLEYS. 

Parallel with the mountain ranges are numerous intervening 
valleys, varying in length, from one to twenty, and thirty miles, 
which being enumerated in the order just observed in naming 
the mountains of this district, are : 

Ist. The most north-westerly, within the Highlands, the Ver- 
non atid Wallkill valleys, which extend from the State line to 
the head waters of the Wallkill river, about three miles south- 
west of Sparta. It is bounded on the north by Pochuck moun 
tain, and Pimple Hill range, and on the southeast by the Wa- 
wayanda, and Wallkill mountains. 
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Thk valley: Vsriev iiLiridlii from slidf tb tifo:Mdl^4i.lialf 

>tmles; its . greats breadldi being ieuf th« Stkte: ttoWt ^ lis 

•nox^heastervi or Yemon portion, is drained by the yf^m^jmisk 

and Black creeks ; its southwestern, or Wallkill portion, by the 

.WallkiU river. 

• 2d. Greenwood valley, situated in MorriA County, betwe^ 
'the Wawayanda and Greenpond mountains, seven miles in 
length, and drained by Belcher's creek and Greenwood lake. 
\ 3d. Longwood and Berkshire valleys, in Morris County; 
Jbouhded on the northwl^t by the Wallkill and Hopatcong moon- 
.tains, mi on the. southeast by the Greenpond mountain ; from 
half a mile to one mile in width, twelve miles in length, drained 
i>j the Rockaway river, and possessing a rich and fertile soil. 

4th« Succasunna plains, which is a continuation of .the same 
,Talley, towards the southwest, being from two and a half to three 
jttiles wide^ and six miles long. 

This valley is bounded on the iiorthwest by Schooley's nioun- 
iain, and on the southeast by Mount Ferrum. It has a light, 
3andy, and gravelly soil, and is drained by the Black riveri 
iThe accompanying view, taken from Randall hill, about one mile 
from McCainesville, on the turnpike leading to Dover, repre- 
sents, near the foreground at the left, the Dickerson and Byram 
mines, situated on Mount Ferrum, and, in the background, the 
Schooley's mountain range, with the Succasunna plains inter- 
vening. 

5th. German valley, about ten miles long, and from one to 
two and a half miles wide* 

This valley is bounded on the northwest by Schooley's moun- 
tain, and on the southeast by a mountain ridge, rising at the 
southwestern part of Succasunna plains, and separating it there- 
from, it is drained by the south branch of the Raritan river, 
and possesses a fertile soil. 

6th. Green Pond valley, which lies at the base of the Green 
Pond mountain. 
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Thifl Talley extends fiom Charlottenbnrg to Mount Pleasant* 
It is about eleyen milea kng^ from one-half to one and a half 
miles wide, and is drained by the Green Pond (Burnt Meadow) 
brook. 

7th. Beachglenn and Splitrock yalleys, which lie between twa 
ranges of mountain ridges« extending from Rockaway to Dur- 
ham, and designated as the Hibemia and Splitrock mountains. 

The length of these valleys is nearly ton miles, and their width 
yaries from a half to one and a half miles. They throw off 
seyeral minor valleys, corresponding with the tributaries of the 
Beaver and Beachglenn brooks, which flow through their prin- 
cipal parts, affording an excellent water power, that has been 
made available for more than a century, in driving forges for the 
manufacture of iron from the ore of the adjacent mines. The 
hills upon either side rise from fifty, to six hundred feet above 
the trough of the valleys ; and their peculiarly precipitous south- 
western extremities, with their oblique direction to the general 
course of the valleys, and the many dislocations of the rocki^ 
produced here by powerful perpendicular and lateral heav- 
ings, unite to afford that wild and picturesque scenery so charac- 
teristic of the Highlands. The surface is level, or gently undu- 
latmg ; contains large deposits of peat and muck, and affords a 
rich fertilizer for their loamy soil. 

9th. Rockaway, Den, and Indian Brook valleys, which lie in 
Morris County, along the same general range of mountains, and 
from one to three miles southwest of the last described valleys. 

These valleys extend from the vicinity of Bloomingdale, at the 
Passaic County line, southwesterly to Denville, Walnut Grove, 
and Mendham, and thence to the Somerset line. They vary 
from deep gorges to level and undulating plains, of one and two 
miles in width. The first two are drained by the Rockaway riv- 
er and its tributaries, which divide into numerous rivulets and 
brooks corresponding with the minor valleys, extending to some 
distance between the spurs of the motmtain ridges. The last 
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mentioned U drained by sereral small tributaries of the Wbip- 
panj rivef) as well as by one of the branches of the Raritan. 

10th* Lubber's Yalleyy which commences in the south-western 
part of Sparta Township, near the source of Lubber's run, and 
continues in a southwestern course to its junction with the Mus- 
conetcong river, a distance of about eight miles* 

This valley varies from one to three-fourths of a mile in width, 
and is, for the most part, low and comparatively level, contain- 
ing a large area of marshy lands. The slightly elevated por- 
tions in the upper (N* E.) part, as well as the slopes of the hills 
between which the valley lies, are generally cultivated, and com- 
prise the greater share of the tillable land in Byram Township. 
On the southeast, it is bordered by the continuation of the Wall- 
kiil mountains, and on the northwest by the elevated lands ex- 
tending northeast from the Alamuche mountains. 

11th. Ringwood valley, which commences at the State line, 
and, extending in a southwesterly direction to Winoke, a dis- 
tance of seven miles, deflects southward nearly to Pompton, 
where it expands, and forms what are called the Pompton 
Plains. 

The whole length of this valley is ten miles, and its width 
varies from three-eighths to one mile. It lies between rough and 
irregular hills and ridges, from seventy-five to one hundred and 
fifty feet in height, and is drained by the Ringwood river and 
its minor tributaries. The surface is undulating throughout its 
whole length, except through Winoke, where, for a distance of 
two miles, it is remarkably level. 

LAKES AND RIVERS. 

Throughout all nature there is nothing, perhaps, more inter- 
esting, and, withal, more simple, than the means employed for 
irrigating and fertilizing the earth. Observation shows us that 
file clouds gathering around and above the summits of the moun- 
tarns, pour upon them their waters, which, collecting in depres- 
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rodjiy tfuM ftttil in f f^riogii^ dot^ flowing into rayinei, ftcm rinir: 
Ittta, wliioli tiniie end swell into nfatBi and finallj empty inta 
tbe ocean, the gre»t reoepttele of Wftters^ to pass again into -As' 
atmosphere, and again to Tiait the mountain tops and Talleys. 

The drainage of a district of eountry by its watw eonrsea^- 
has not been inaptly compared to the eiroulation c£ tiie blood in 
the human body. As the impure blood from eyery part of tiba: 
body is condactod by means of the yeins to its great receptadty. 
the heaxi;, and thence to the lungs, to be purified, and again dia^ 
tribQted throughout the whole system, so the impure wat^ from 
CTery mountain, yalley and plain, is carried, by means of riyuleli' 
and riyeiQ, into the ocean, where it is purified and again distribw 
uted to evety portion of the earth* 

The Highlands form the great wator sb)pe of the northern 8n4 
central portions of the State. The principal lakes of this dis- 
trict are situated upon the mountain sunonits, whence springs: 
bw»t f(nriii on eyeiryhaDd to Imu its principal riyers* 

The Wallxill &iy£R. — ^Following the arrangement that was 
obperyed in the forgoing eniimeration of mountains and yiftUeys^ 
ire begin, in speaking of rivers,''with the most northwesterly of 
the priuQipal streams, which is the Wallkill riyer. 

This riyer riees in Byram Township, Sussex County, and flows 
in a north-northeasterly direction, through the yillage of Sparta, . 
and thence between the Wallkill mountain and the Pimple Hill 
range, through Hardiston Township. Thence taking a southeast- 
erly course to the State line, it forms the boundary between 
Wantage and Vernon, and completes a distance of twenty-three 
miles in the State of New Jersey. From the State line, it con- 
tinues its northeasterly course to the Hudson riyer, into which it 
empties about three miles from Kingston. From its source to 
Sparta, it passes, for the most part, through low, marshy lands y. 
and at Sparta its yolume is much augmented by a stream whicb 
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enters it from the eMrt* «ad which fimusbes, at a number of 
places in and near the village, available water-power, that is em-^ 
ployed in driving forges, flouring, and saw-mills. Passing thence 
to Franklin Furnace, the fall of the stream is not very great ; 
and, indeed, two miles of this part of its course is over very low 
lands. But at Franklin Furnace an excellent water power 
is again afforded; and the stream is still further increased 
by several tributaries, which take their rise in, or at the base^ 
of the Wallkill mountain. Between Franklin Furnace and the 
State line, the volume of the stream is once more increased 
by a number of tributaries, but its fall is insufficient to furnish 
good water power, except at Hamburg. Its principal tributaries 
below Franklin Furnace, are Nova Scotia brook, a stream flow- 
ing from Mud Pond, upon the Hambidrgh mountain, Beaver 
creek, flowing into it about two miles below Hamburgh, and Pa- 
pakating river, a stream of inconsiderable magnitude, risiag in 
Frankford Township, and flowing into it about one mile and a 
half southeast of Deckertown. From the point where the turn- 
pike from Deckertown, through Hamburgh, crosses the stream, 
it flows over low, marshy lands, known as *' the Drowned Lands," 
which have a length of nine miles, and an average width of two 
thirds of a mile, and which cover an area of nearly four thousand 
acres. These lands are about three hundred and twenty-five feet 
above tide water in the Hudson river, and twenty feet lower than 
the Delaware river at the State line. The greater portion of 
them is covered with a dense growth of maple, white birch, and 
underbrush ; and, except to a small extent along their borders, 
and upon Chandler's Island, these liuids are wholly uncultivated. 
They consist of deposits of peat and muck of dark brown and 
black colors, well decomposed, and increasing in depth towards 
the centre. They are subject to annual overflows, and during a 
portion of the winter and spring are inundated by the backing of 
the water of the Wallkill from a point about ten miles below the 
State line. Through these lands, the current of the river is 
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scarcely perceptible ; its width here is from forty to ninety feet, 
and its depth from three to six. 

The Peqttest river. — ^This stream is formed by the union of 
four distinct branches, which rise in the south southeastern part 
of Sussex County. The west branch, originating in a limestone 
cave on the farm of Samuel Hunt, Esq., in the township of 
Green, flows thence in a northeasterly direction to Springdale, 
where it .deflects to the southeast, uniting with the east branch at 
Huntsyille. The east branch is formed by the confluence of 
three minor branches, one of which has its source in a i>ond near 
Pinkney's Comer, another between Andover and Sparta, and the 
third in Panther Pond. From Huntsyille to the Warren County 
line, the Pequest flows in a direction nearly parallel with the base 
of the northeastern continuation of the Alamuche mountain ; and 
from the county line it pursues an irregular southwesterly course 
to Belyidere, where it empties into the Delaware riyer, about 
thirty miles from its source. This stream flows through a rich 
and productiye section, varying much in appearance. The two 
branches, rising respectively in Green Township, and near Pink- 
ney's Corner, pass through low, marshy lands, while the other 
two branches pass over rough and hilly districts, afibrding excel* 
lent water power in several places. 

Between the county line and Long Bridge, the Pequest drains 
a large extent of marshy land ; and between Long Bridge and 
Danville, it flows through the " Great Meadow,'* an unculti- 
vated tract which covers an area of about five thousand acres.* 

* The following is an extract from a letter of Gqo. Green, Esq., upon the 
subject of the drainage of these lands ; and upon an examination and report 
thereon : 

" This subject would be a legitimate one for such a report, and the drainage 
could be suggested or recommended on public ground that would be incon- 
trovertible. I should think that the State, County, Township, and the com- 
munity in this vicinity, would all be benefitted by the bringing into profita- 
ble cultivation so large a tract of comparatively worthless land, and making 
it one of the most valuable and productive in the State.'' 

As soon as detailed examinations are extended to that portion of the State, 
the subject will be thoroughly investigated. 
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Between DftnviHe and Belvidere, however, it passes throngli a 
more hillj district, and the fall of water at several places, espe- 
cially at Belvidere, is very considerable. 

MuscoNETcoNG RIVER. — This Stream, originating in Hopat- 
cong lake, flows through the canal reservoir to Stanhope, and 
thence in a west southwesterly direction to Waterloo, where, 
turning, and passing through the Musconetcong valley, it pur- 
sues a southwesterly course to the Delaware river, forming the 
boundary line between the counties of Sussex and Morris, as far 
as Byram, one mile below Waterloo. From this point to another, 
one mile below Stephensburg, it forms the boundary between 
Morris and Warren ; and thence to its mouth, the boundary be- 
tween Warren and Hunterdon counties. Its length is little less 
than forty miles. A large number of minor streams flow into it, 
the principal of which is Lubber Run. Its fall between Hopat- 
cong lake and Waterloo, is sufficient to afibrd excellent water 
power at several places. Between Waterloo and Hackettstown, 
it passes into, and out of, the canal at a number of places, flow- 
ing through two or three marshy tracts of land. From Hack- 
ettstown to its mouth, it has, also, fall enough to furnish good wa- 
ter power. The land upon either side of it, through the Musco- 
netcong valley, is generally cultivated ; and the soil is very rich 
and fertile. 

Passaic River. — This river, remarkable for being the 
longest and most circuitous in the State, as well as for the varied 
and beautiful scenery through which it passes, over every variety 
of surface, sometimes in the form of rapids, cascades, and pre- 
cipitous falls, and at others, with scarcely a ripple to indicate its 
course, takes its rise near Mendham, in the Highlands of Morris 
County, and flows in a south by south-easterly direction, with 
such rapidity, as to afibrd available water power for a distance 
of ten or twelve miles, to Stony Hill. Here it receives the 
water of Dead river, and, turning suddenly, flows in a north- 
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easterly direction, along the soniheaet base of the range of hilli 
designated as Long Hil}> and thenee along that portion of the 

continuation of the same range, known as the Short Hills, to 
Canoe brook. After flowing in a northwesterly direction, for 
somewhat more than a mile, it pursues a northeasterly course, 
over a level tract of meadow and marshy land, to Pine Brook, 
one mile and a half below its junction with the Rockaway river. 
Thence it takes a circuitous course along the base of the Towack- 
how mountain, for a distance of thirteen miles, to the Two 
Bridges, at its junction with the Pequannock river. From this 
point, flowing to Little Falls, it is intercepted by a dike of trap 
rock, which, crossing it, forms a natural dam, over which, for 
half a mile, the water falls fifty feet, forming small cascades and 
rapids. Then, flowing in a southeasterly direction to Paterson, 
it is again intercepted by a trap dike, forming the Passaic Falls, 
seventy feet in height. About one and a half miles below this 
point, it turns suddenly, and, flowing first in a southerly, and 
then in a southwesterly direction, it passes through Acquacka- 
nonck, Belleville, and Newark, and empties into Newark Bay. 

In the southern part of Morris County, this river and its trib- 
utaries pass over two large tracts of meadow, marshy lands, oc- 
cupying an area of twenty or thirty thousand acres. So level is 
the surface of these lands^ that the river flows through them 
with a sluggish and almost imperceptible current, overflowing, at 
certain seasons of the year, vast numbers of acres lying upon its 
borders. 

One of these tracts of meadow land, known as the Great 
Swamp, is situated on Black creek, between Chatham and Bas- 
kingridge. Not long ago a dense forest covered its whole sur- 
face ; while, at present, a large portion of it is well timbered, 
other parts are covered with alluvial matter, to the depth of sev- 
eral feet, wherein are imbedded numberless limbs and trunks of 
trees. The greater part of this tract, having been cleared and 
drained, affords, in its higher portion, a rich soil of a sandy 
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loan, ftnd in its Iffmr portion, meadow lands of great tI^. 
The whole of it| being rendered available by means of drainage, 
for which it possesses sufficient fall, might become the most pro- 
ductive urable, and meadow land in this section of the conntry* 

The other tract includes the Columbia, Whippany, Hanover, 
and^Troy meadows, embracing an area of 10,000 or 15,000 acres. 
During the winter season the greater part of these lands are inun- 
dated ; and these inundations frequently continue until so late a 
period in the spring, and even summer, that crops of great value are 
totally destroyed. But these inundations, in addition to render- 
ipg the lands entirely valueless, often leave large pools of stag- 
nwt water, which, under the influence of the summer sun, gene- 
rate marsh effluvia, and, consequently, intermittent and remit- 
tent fevers. 

The principal causes, both direct and indirect, of the frequent 
inundations of these lands are : 1st. The dike of trap rock at 
Little Falls, which intercepts the stream, and causes a back wa- 
ter for some distance. 2d. A bar formed (as far as examination 
has been made,) of sand, gravel, and boulders, (some of which 
are of gneisi°[, and from tea to fifteen feet in diameter,) at the Two 
Bridges, where this river receives the waters of the Pequannock. 
During the time of a heavy freshet, it is said that the back water 
extends up the Passaic a distance of eight or ten miles above the 
bar ; and pieces of timber that have been seen floatmg down the 
Pequannock river, have been afterwards found ten miles above, 
in the Passaic. 3d. Bars are formed in the Passaic, near its 
junction with the Rockaway river, by the deposition of the sedi- 
ment brought down by the Rockaway, Whippany, and Parsip- 
pany rivers. These sedimentary deposits, which are yearly in- . 
creasing, together with an accumulation of a rapid and bountiful 
growth of plants, the two principal of which are, according to 
Prof. Cook, Valisneria spiralis^ and Potomogetan panciflorusy 
choke up the passage, and cause the stream to become sluggish, 
iwd more liable to overflow its banks. During the last forty or 
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fiftj^ears, the river has filled up to so great an extent, that 
lands, formerly dry and arable, are now mandated for a great 
portion of the year.* 



* It is eyident that, if these lands should be thoroughly druDed, they 
would become the most productire and Talnable arable and meadow lands 
in this section of the State. Drainage would also hare a tendency to ren« 
der this whole district, and its yieinity, more healthy, by remoying, in a 
great measure, the cause of the intermittent and remittent feyers, which 
preyail here, so generally, at certain seasons of the year. Little has yet 
been done for the accomplishment of this, although yarious plans hare 
been proposed ; and among them, the remoyal of the trap dike which in- 
tercepts the riyer at Little Falls, the removal of the bar at the Two 
Bridges, and the dredging out of the riyer, so as to remove the principal 
bars and obstructions. In 1884, Mr. R. B. Mason, ciyil engineer, was em- 
ployed to make a suryey of the riyer, from Chatham to Little Falls, and to 
report on the most feasible plan of draining the meadows bordering there- 
GSL The report made by him was in substance as follows : 

*^An account of fall in the Passaic Ricer^ from Baldwin^s Bridge^ above 
one mile north of Chatham^ to Little Falls : 

From Baldwin's bridge to Dickerson Place - 

" Dickerson's Place to New Turnpike 

** New Turnpike to Cook's bridge 

'* Cook's bridge to Swinefield's bridge 

" Swinefield's bridge to Pine Brook 

** Pine Brook to mouth of Deeparaal creek - 

" Deeparaal creek to reef of rocks 

^' Reef of rocks to top of Miller's dam 

Whole fall, from Baldwin's bridge to top of Miller's dam, 12 1} 

This river, from Pine Brook to the mouth of Deeparaal creek, a short 
distance above Little Falls, pursues a very circuitous and winding course 
of near fifteen miles, with a fall of only five and a half inches to the mile, 
^ and with many Abrupt and sudden bends — ^its banks constantly forming 
impediments to the rapidity of its current, or, in fact, almost destroying it, 
while in a direct course from Pine Brook to the mouth of Deeparaal creek, 
the distance is only three and three-quarter miles, with a fall of more than 
twenty-one inches to the mile, or nearly seven feet in the whole distance. 
If a canal or ditch should be opened from Pine Brook to the mouth of the 
said creek, to divert a part of the water of the Passaic from its present 
course, it would make a passage for the water, having nearly four thnes as 
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J^rUmtaries of the Passaic. 

Pequankock Riter. — This river rises in the Wawayanda 
xnountaiD, and flows in a southeasterly direction, six miles to 
Morris County, whence, forming the boundary between Morris 
and Passaie Counties, it pursues a tortuous and rapid course 
through Stockholm, Newfoundland, Charlottenburgh and Bloom- 
ingdal^, to Pompton Plains* Throughout the whole of this 
course it affords numerous and excellent mill sites, many of which 
are occupied for forges and other purposes. At Pompton, it 
receives the waters of the Ringwood and Ramapo rivers, the 
former of which rises in the State of New York, and flows 
through Passaic County, a distance of ten or twelve miles, in a 
southwesterly direction. From Pompton it proceeds, for the 
most part, with a sluggish current, through a level and undu- 
latbg country, to the Two Bridges, at its junction with the 
Passaic river. 

RocKAWAY River. — This river rises in the Wallkill moun- 
tains, in Sussex County ; and thence pursuing a tortuous course 
through Russia and Milton to Petersburgh, it deflects to the 
southwest ; and, keeping that direction to the line between Roz- 
bury and Jefferson Townships, a distance of about nine miles^ 
takes a southeasterly course to Dover, whence, in a north- 
easterly direction, it proceeds to Rockaway. From Rockaway, 
it flows in an easterly direction to Denville, where it resumes its 
northeasterly course to the distance of about one mile above 
Powerville. Here it turns towards the south-southeast, a di- 

much fall to the mile, with one-fourth of the distance to run ; and, on ac- 
count of the ditch being in a direct line, the nature of its banks would still 
less reduce the obstacles to be overcome by the curve. This would relieve 
thousands of acres, now covered with water for a great portion of the year, 
and would give valuable returns to their owners.^' 

When the detailed topographical and geological survey shall have been 
completed, the most feasible plan for draining these meadows may be de- 
termined. 
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PAESffpAiTT RiTER*— This Stream —a tributaryof the Whip* 
pany river'— rises in the Trowbridge mountains, in Hanover 
Township, Morris County, and flows in a soutbeasterly.direction, 
through tbs rich agricultural districts of Parsippany and Troy, 
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and thence, croeatng the Tioy meadows, emptieB iato the Whip* 
paay river, one miie aboye its junction with the Rockaway river. 
This stream is ten miles long, and has a considerable fall from its 
source to the village of Troy. Bat, in addition to the Whippany 
and Parsippany rivers, which flow through the plaoes bearing 
these names, as well as through Troy, there are numerous small 
tributaries, having their source in the continuous springs, burst- 
ii^ every where from the slopes of the hills, which not only afford 
admirable facilities for enriching the uplands and more elevated 
portions by irrigation, but which render the whole district one 
of the most noted in the State for grazing. 

LAKES OF THE HIGHLANDS. 

The Highlands of New Jersey are remarkable for a large 
number of beautiful lakes and ponds of fresh water, varying, in 
length, from one to five and a half miles. According to the plan 
of this report, no further description of them is attempted, how- 
ever, at this time, than that which necessarily accompanies an 
taomeration of those most worthy of remark. They may be 
mentioned as follows : 

1st. Wawayanda Lake, situated upon the summit of Wa- 
wayanda mountain, about eight hundred feet above the level of the 
Wallkill river, and about one-third of a mile west of the Wa» 
wayanda Furnace. 

This lake is about one mile and two-thirds in length ; and is 
formed by the junction of two ponds, which have been made by 
the building of a dam near the ^* Furnace." The north north- 
easterly of these ponds is about two-thirds of a mile in length ; 
the other, a little more than three-quarters of a mile in length ; 
and the two are connected by a channel about one hundred yards 
wide, and one-quarter of a mile long. Their average widdi is 
about three-eighths of a mile ; and both of them are eontracted 
by a point of land jutting out from the eastern side. At theif 
extremities, the water is quite shallow, bat in some places it bai 
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a depih of mghty feet. The supply is chiefly from two or three 
small streams, which have their origin in swamps upon the moan- 
tains ; also from springs within the limits of the ponds them- 
selves. The motive power employed at the Wawayanda Fomace, 
as well as at the mills located here, is furnished by these waters. 
Around them the hills rise to the height of fifteen to forty feet, 
with a slope varying from five to eighteen degrees ; and while in 
some places the shores are rendered very rough by the outcrc^- 
ping of rock, in others they are comparatively smooth. Neither 
the shores, nor the hills, have yet been subjected to the hands of 
the cultivator, and they are still covered with a dense growth of 
difierent varieties of oak, together with chestnut, hickory, and 
various kinds of shrubs. The waters formerly abounded with 
Lake Salmon trout (Salmo confinis), weighing from six to eight 
pounds ; large, yellow perch (Perca flaviscens), pickerel {Ebox 
reticulatus), and other fish ; ^but within the past few years, they 
have become less abundant. 

2d. HoPATcoNG Lake, the largest in the State, and situated 
on Hopatcong mountain, between the counties of Morris and 
Passaic. 

This lake is five and a half miles in length, and varies from 
one-third to one and three-quarter miles in width. It is the 
principal feeder of the Morris Canal, being at its summit level, 
an elevation of nine hundred and twenty- one feet above New 
York Bay, and seven hundred and sixty feet above the Delaware 
river at Easton. It is navigable for vessels of one hundred tons 
burden. In some places, its shores, formed of precipitous rocky 
bluffs, are very irregular ; in others, long, narrow points of land 
stretch almost across it, forming numerous inlets and coves. It 
contains two islands — one towards its upper, or northwestern 
extremity, about one milb and a half in circumference, called 
Halsey Island ; the other, formed of gravel and sand, about 
three-quarters of a mile in circumference, rising forty feet above 
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its level, and caUed Canfield Island. It is fed by nmnerong 
small streams, which, originating in th#springs of the snrround- 
ing mountain slopes, find their way to it through gallies, deep 
gorges and ravines. It abounds with fish ; the principal of which 
are pickerel (Esox reticulatos), perch (Perca fiiaviscens), eels 
(Angoilla tenmrostris), cat 'fish (Pimelodos catns), which, at 
certain seasons of the year are taken in large numbers. 

The accompanying cut presents a view of the lake from Tem- 
pys Point, looking towards the northwest. The characteristic 
features of the mountain ridges of the Highlands are pictured 
in the background ; and the general formation and character 
of a Highland lake are very well exhibited by the low pro- 
jecting points of the land, bluffii and mountain spurs, with their 
intervening coves, forming the banks, and surroundiog Canfield 
Island. 

8rd. Lake Senecawana, or Budd's Lake. — Situated in the 
central part of the Highlands, about six miles southwest of Lake 
Hopatcong, in Roxbury Township, Morris County. 

This lake is celebrated as one of the most beautiful in the 
Highlands of New Jersey, and as occupying one of its healthiest 
localities. It is about three and a half miles in circumference, 
being supplied, chiefly, by the numerous rivulets formed from 
the springs of the gentle slopes surrounding it ; and serving, 
itself, as one of the principal sources of the South Branch of the 
Raritan river. Its waters,, remarkably dear, and well stocked 
with pickerel, {Esox reiieulaiusj) perch, {Perca flaviieenSj) and 
various other kinds of fish, offer inducements to the lovers of 
piscatory sports, rarely found in any other section of the 
country. 

4th. Greenwood Lake, or Long Pond— Situated partly in 

Passaic County, of this State, and partly in the adjoiiftng State 

of New York. Its whole length is between seven and eight miles, 

of which, about three miles are within the territory of New Jer- 
9 
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sej. Its width varies from one third to one half of a mile. Two 
parallel ranges of hills, vltying from thirty to seventj-fiye feet 
in height, rise upon either side of it, with slopes of 10 deg« to 
40 deg., and covered with trees, consisting principally of oak 
and chestnut. The depth of its water increases gradually from 
its southwestern to its northeastern' extremity. The extreme 
southwestern portion was a swamp, until, by damming up its 
outlet, the water was made to rise. This outlet is from fifteen 
to thirty feet in width, and has quite a rapid current, while the 
streams flowing into the lake, with the exception of two, one of 
which is Belcher's creek, are very insignificant. This lake has 
long been a favorite resort for those who find pleasure in angling. 
Pickerel, {Esox reticulatus) and many other kinds of fish, are 
h^ found in great abundance. 

5th. Green Pond — Situated between the Green Pond and 
Copperas mountains, in Morris County. 

This is a beautiful sheet of water, about two miles and three 
quarters in length, and from one quarter to two thirds of a mile 
in width. Its water, derived from springs quite near its border, 
is very clear and deep. Green Pond brook, its outlet, flows into 
the Rockaway river, near Washington Forge. On the north- 
west side, strata of conglomerate and sandstone rise, in the form 
of perpendicular bluffs, to the height of twenty, and sometimes 
forty feet. On the southeast side, the hills are comparatively 
smooth, sloping towards the water, at an angle varying from 10 
deg. to 35 deg. The land in the vicinity, except at the north- 
eastern end, where a portion is cultivated, is covered with a 
growth of chesnut, oak, and other trees, and underbrush. The 
pond abounds in pickerel, perch, and other fish. 

6th. Speedwell Lake — Another beautiful sheet of water, 
lying in tlife course of the Whippany river, at the northwestern 
extremity of the Washington mountain. 

This lake is about two miles in circuit, and is surrounded, in 
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part, by gently inclixking hills, whose slopes are covered with a 
luxuriant growth of oak, hickory, and chestnut. The cultivated 
lands in the vicinity are exceedingly fertile, and the banks fur- 
nish most admirable sites for private residences. The accom- 
panying view is taken from the shore opposite to the dwelling of 
Hon. George Vail. In the background are seen the Trowbridge 
mountains, between which and the lake are the Watnong Plains. 
It will serve to illustrate the general character of the scenery 
bordering upon the lakes, ponds, and streams in this vicinity ; 
the beauty of which, together with the healthfulness of the cli- 
mate, and the facilities for communicating with New York city, 
render the district a desirable one for private residences. Al- 
ready it is somewhat noted in this respect; and elegant and 
commodious mansions are beginning to stud the borders of the 
lake. 

GEOLOGY. 

The geological formation of the Highlands is chiefly comprised 
within that system of rocks, designated, at the present day, as 
the azoic system. This system is composed of sedimentary 
rocks, and is destitute of organic remains. 

In that portion of the Highlands under consideration, the fol- 
lowing varieties may be mentioned, as of most general occurrence, 
the reader being, at the same time, referred to the local details 
in this report, for their particular location. 

1st. Oneiss. 

2d. Hornblende, micaceous, feldspathic, and quartzose schists. 

3d. White crystalline limestone, (saccharoidal marble,) inter- 
stratified with seams, or layers, of magnetic iron ore, (magnetite,) 
and iron pyrites. 

T ese rocks, interstratified in various ways, occur in distinct 
belts, or mountain ranges, the slopes of which are, in some in- 
stances, flanked with palaeozoic rocks. They are traversed by 
numerous intrunvis dikes of granite and syenite, the general di- 
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rection of which is northeast and Boaihwest. The strata are. 
highly metamorphio^ rendering them erystalUne, and snborfstal- 
line in structure. They exhibit Tiolent dislocations, being die* 
placed yertically, laterally, contorted, folded, etc. Their gene- 
ral strike is northeast and southwest, and their dip southeast* . 
They are traversed by joints, the general direction of which is at 
right angles to the line of strike* And in addi1i<m to their dis- 
tinct stratification, and system of joints, they exhibit planes <^* 
deayage frequently at right angles to the plane of stratificatkniy 
and generally inclining towards the northeast, at an angle vary- 
ing from tiie horizontal to 45 deg* 

Micaceous (gneiss) Hornblende, Qxtaetzose, and Feld- 
SPATHIC Schists. — These schists are composed chiefly of quarts, 
feldspar, hornblende, and mica, in various proportions, and ar- 
ranged in laminae. In some cases, one of these minerals former 
the principal constituent of a stratum, or a series of strata; 
again, a stratum will be composed of two or more, in equal, or 
different proportions. 

In addition to the above, the following may be mentioned as 
constituents of the rocks in particular districts and localities, 
viz : magnetic iron ore (magnetite), iron pyrites, phosphate of 
lime (apatite), epidote, graphite (plumbago), garnet, chlorite, 
and talc. 

Magnetite is a very general constituent of these rock. In 
particular belts or localities, it occurs almost, or quite pure, in 
distinct strata, varying from' an inch to forty feet in thickness* 
(For localities, etc., see local details of mines.) 

White Cbtstalline Limestone.— This metamorphic rock 
is most extensively developed in the Vernon and Wallkill val- 
leys, where it occurs in an almost uninterrupted belt, composed 
of a series of ridges, extending from the State line nearly to the 
headwaters of the Wallkill river. It is traversed by numerous 
dikes of granite and syenite, some of which may be traced, with 
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l>at little interraption, for a distance of two miles. It is noted 
for its great variety of rare minerals, its deposits of red oxide of 
zinc, franklinite, limonite, and specular iron. In Byram Town- 
ship it occurs in irregular masses, or isolated hills, apparently 
without any connection with each other. Near the line, between 
the townships of Sparta and Byram, it forms^ the broken ridge of 
two irregular hills, about one half a mile northwest of the origin 
^f Wallkill river. Here it occupies a space of about one half a 
mile in length, and from one hundred to two hundred yards in 
width. There are other localities in Byram Township where 
this rock occurs, viz: about midway between Lockwood and 
Whitehall, upon the turnpike, where it covers, at the surface, an 
area of about three quarters of an acre. Again, on the east bank 
^f the Cranberry Reservoir, upon the line of the Sussex Railroad, 
where it extends in a northeast and southwest direction, about 
one hundred and twenty-five yards, and from fifteen to twenty 
yards in width. Again, about three hundred yards west of 
Wright's Pond, it occupies, in a northerly course, a length of 
about one hundred yards. Also, near the dwelling of Mr. Samuel 
Smith, about one half a mile south of Stagg Pond, it covers an 
turea of between three and four square rods. And, lastly, upon 
the land of Mr. Anthony Hemenover, and others, it extends in: a 
northerly and southerly direction, a distance of five hundred and 
fifty yards, with a width of from eighty to one hundred feet. 

LOCAL DETAILS. 

Jforthcestem Boundary of the Azoic Rocks of the Highlands^ 
from the Jfew York State Line to Vienna^ Warren County. 

From the State line to Robert Owens' Island, a distance of 
two thirds of a mile, the azoic rocks of the northwestern base of 
Pochuck mountain, are bounded by the alluvial deposit of peat 
and muck of the Drowned Lands, which are here about one mile 
in width, between the exposed rocks and the Wallkill river. 

Near the residence of Mr. Owen, and along the road leading 
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from WftUkiU njet^ over Pochuek moimtaiiif to Norih Vexnon^ 
those rooks taike • wider zaofet wd ire ex^^os/ei from the road^ 
in a northifoetirlr ffireetioi|» iowirdi Owma? Islands the south- 
Oistemidde of whioli is fixnned by a hi|^ ftldspathio syenitic 
gneiss^ irhieh is bounded by Ae liqiiestone oeciqiiying the other 
pcplkm of the island. The gneiss dips at an an^ of 70 deg. to 
tike southeast, its strike being N. 45 deg. E., by S. 45 deg. W. 
Ik contains nnmerons jointS) having a direotion S. 45 deg. £., and 
dipping at an angle of 80 deg. to the S. W. It is eomposed of 
feldspar, quarts, and hornblende. The feldqpar is of a white 
color, sobHorystalline stractiire» and predominates over the other 
oonstitaents. The quarts is of a dull grey color, and ocoiirs 
cbie^ in coarse grains, arranged in lamina. The hornblende, 
yiijtkifL enters but very slightly into its composition, is of a pale 
gnen color, and is easily decomposed by the atmosphere. 

The limestone X rests oncomformably upon the gneiss, dipping 
at an angle of from 20 deg. to 25 deg. to the northwest. On 
crossing the island from the southeastern towards the northwest* 
eom side, the following varieties were observed : 

1st. Gneiss of the above description, twenty feet in widUi. 

2d. Limestone of a dirty blue color, and crystalline structure, 
thirty feet in thickness. 

8d. Limestone of a dark blue color, containing more silica 
than the preceding ; one hundred and twenty feet thick. 

4th. Limestone of light blue color, containing a considerable 
quantity of silica in the form of small grains ; sixty-five feet 
thick. 

6th. Limestone of a bluish grey color, and of a compact struc- 
ture, containing numerous seams of quartz, the direction of 
which is N. 45 deg. W. by S. 46 deg. E., dipping perpendicu- 
larly ; one hundred and twenty feet thick. 

6th. Limestone of a dark blue color, granular structure, high- 
ly silicious ; (silica being finely disseminated through it in the 
form of small grains) and cofitaining calcite in small white crys- 
talline grains ; one hundred and fifty feet thick. 
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From the southeastern side of Owen's Island, the exposed 
gneiss recedes to the road, leading along the northwestern base 
of Pochuck mountain, this road forming the boundary line be- 
tween it and the overlying deposit of peat and muck. From the 
residence of Mr. Owen, in a southwesterly direction, for a dis- 
tance of about one mile, the southeastern part of the alluvial 
deposits, from 200 to 500 yards in width, rests apparently, im- 
mediately upon the gneiss, while the portion near Mr. Owen^s, 
between the Wallkill river and the mountain rests upon the blue 
limestone. On the turnpike leading across the Drowned Lands 
to Deckertown, blue limestone is again exposed, forming what 
is called Big, or Chandler's Island. It extends from the south- 
eastern side of the island, where it disappears beneath deposits 
of muck and peat, in a northwesterly direction to the Wallkill 
river, and forms the steep and rugged banks of this stream, 
which vary from 15 to 35 feet in height. The strata dip at an 
angle of from 50 deg. to 65 deg. to the N. W. 

On crossing Chandler's Island, from the southeast towards the 
northwest, several belts of limestone may be observed, which 
differ widely from each other, with respect to mineralogical and 
chemical composition. Across the Drowned Lands, towards 
Deckertown, the limestone is well exposed for examination on 
the northwest side of the turnpike, about two hundred and fifty 
yards N. 60 deg. E. of the house of Mr. Adam Quince. Its 
strike is N. 35 deg. E. by S. 35 W., dipping 68 deg. to *he 
N. W. It is highly silicious, and contains, apparently, but 
little carbonate of magnesia. In it is occasionally found calcite 
of a yellowish white color, together with oolitic grains in irreg- 
ular masses, some of which are one and a half inches in length, 
and one and a quarter inches in width. A series of narrow 
seams of quartz, from the thickness of a sheet of paper, to an 
eighth of an inch, traverse it in the following directions : N. 70 
deg. W. by S. 70 deg. E. ; N. 35 deg. E. by S. 35 deg. W., 
(coinciding with the strike of the strata) ; N. 45 deg. W. by S. 
45 deg. E., (nearly at right angles to the line of strike.) 
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From the residence of Mr. Robert Owen, in a southwesterly 
direction, for » distance of nearly two miles, the road leading 
along the northwestern base of Pochuok mountain, forms the 
exact boundary line between the gneiss and granitic rocks, and 
the overlying alluvial deposits of the Drowned Lands. In seve- 
ns localities along this distance, granite and syenite form the 
very base of the northwestern slope of the mountain. The oc- 
currence of granitic and syenitic rocks, forming the northwestern 
slope and base of this mountain, forms a striking contrast with 
its southeastern slope, where finely stratified gneiss almost univer- 
sally prevails. 

About two hundred yards north of the house of Mr. E. Mar- 
tin, there occurs a granite composed of feldspar, quartz, and 
BOales of both black and white mica. The feldspar, originally 
of a yellowish white and dull color, has decomposed into brown 
and flesh colors. The quartz is of a grey and dull color. It is 
traversed by numerous irregular joints, the more regular of 
which run N. by S.; N. 10 deg. W. by S. 10 deg. E.; N. 15 
W. by S. 15 deg. E.; N. 20 deg. E. by S. 20 deg. W. ; the 
system of joints in the last direction being the most regular. 

About one and a half miles below Independence Comer, a 
short distance southwest of the road leading to Deckertown, blue 
limestone is again exposed, dipping at an angle of 40 deg. N. 
W., and resting upon the feldspathic gneiss of the lower part of 
the northwest slope of the mountain. From this point, in a 
southerly direction, for a distance of about one mile, the line 
between the gneiss and limestone is a little to the southeast from 
the road, between which and the Wallkill river, are numerous 
ridges and rounded hills of limestone. Thence turning to the 
east, until it is at a distance of about half a mile southeast of 
the Wallkill river, it follows in nearly a westerly direction, 
crossing the turnpike between Hamburg and Deckertown, at a 
point about three hundred and fifty yards southeast of the Wall- 
kill river, and terminating at the southwestern extremity of Po- 
chuck mountain, near the residence of Mr. Thomas Lawrence. 
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Following the boundary line from the termination of the moim- 
tain, the gneiss disappears, being overlaid by the limestone and 
drift, which form a series of hills, extending towards the south- 
west for a distance of more than two miles, with two exceptions, 
where it appears in the form of small knobs ; one occurring 
about three-fourths of a mile from North Church (Hardiston 
Tillage), near the road from that place to Hamburg, and the oth- 
er, about three-fourths of a mile northwest of Franklin Furnace, 
at the side of the road leading from that place to North Church. 
It reappears a few hundred yards southwest of this locality, 
rising from beds of alluvion, which rest upon limestone and drift. 
In this vicinity its prevailinis strike is N. 35 deg. £• by S. 35 
deg. W., dipping in a southeasterly direction, at an angle varying 
from 65 deg. to 70 deg. This forms the northwestern termina- 
tion of the Pimple Hill range. From this place it continues to 
approach, in its southwestern course, nearer to the road leading 
from North Church to Monroe Comer, being, at the line between 
Hardiston and Sparta Townships, at a distance of about a quar- 
ter of a mile southeast of Monroe Corner. The gneiss along 
this distance has the usual composition — ^feldspar, quartz, and 
mica. 

The blue limestone resting on the northwestern slope of the 
hills of this range, with a strike of about N. 50 deg. E., and a 
dip of from 40 deg. to 50 deg. to the northwest, and unconforqi- 
ably upon the strata of gneiss, contains numerous small grains of 
quartz ; and at many localities it partakes of a slaty character. 
From a point a little northeast of the Sparta and Hardiston line^ 
in a southwesterly direction, deposits of drift intervene between 
the exposed gneiss and limestone ; these, near Monroe Corner, 
are about two hundred yards in width, growing wider towards the 
southwest. Part of the drift rests upon limestone, and part im- 
mediately upon the gneiss. 

From the Sparta and Hardiston line, the gneiss, for a distance 
of little more than a mile, continues in a southwesterly direction 
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on the road leading from Pinkney's comer to Monroe Comer. 
Thisjdike is composed of feldspar, quartz, and grains of magnetic 
iron ore. The feldspar is of a yellowish white color, and generally 
of a highly crystalline structure. The quartz is of a light grey 
color ; not unfrequently these two minerals form large masses by 
themselves. The occurrence of grains of magnetic iron ore in 
this dike, is an exception to the usual composition, as most of 
those penetrating the limestone of Sussex County, contain none 
at all. Near the house of Mr. Joseph Current, and not far from 
the bend of the road, the northeastern continuation of the eastern 
dike caps the limestone, an occurrence which has been repeatedly 
observed within the belt of metamorphic limestone of the Vemon 
valley. 

About two miles below Pinkney's Comer, where a branch road 
runs to the northeast, continuing thence, in a nearly southwest- 
erly direction, for a distance of more than one mile, strata of 
blue limestone, much water-worn, are exposed, restmg upon 
syenitic gneiss. Approaching the Andover Mine, the gneiss is 
bounded by the drift which forms the level lands in which Long 
Pond is situated. It is composed of both white and flesh-colored 
feldspar, light green hornblende, light smoky quartz, and yel- 
lowish and green epidote, which enters quite largely into its com- 
position. The strike of the strata is from N. 20 deg. E. to N. 
30 deg. £., dippmg at an angle of from 60 deg. to 70 deg. to the 
southeast. From the low hills, at the south-southwest terming 
tion of the ridge, in a south, and southwest direction, the exposed 
gneiss recedes a considerable distance to the eastward of the road 
between the mine and Andover. Near the grist-mill at the latter 
place, sandstone and conglomerate of recent origin occur to some 
extent. About one hundred and fifty yards from this grist-mill, 
it may be examined in a hill which rises from thirty to sixty feet 
above the level of the meadows. It varies much in its composi- 
tion, some parts being chiefly of quartz grains, while others are 
an admixture of almost every kind of rock occurring in Sussex 
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County, among which may be mentioned blae limestone, and do- 
lomite of varioas shades and differing in stractore ; pebbles of 
white metamorphic limestone ; slate, and calcareous sandstone, 
(similar in character to those occurring in Wantage Township ;) 
different kinds of gneiss, syenite, and granite, varying in size 
fit)m small grains to six inches in diameter, cemented together 
by carbonate of lime. On account of its rapid decomposition, it 
is difficult to ascertain its exact dip, which appears to be towards 
the west at a low angle. 

Near Andover, limestone is not exposed in immediate contact 
with gneiss, deposits of drift intervening. On the line of the 
"Sussex Railroad, near its junction with the branch road to An- 
dover Mine, a series of limestone strata occur, varying in com- 
|K>sition, structure, color, and general appearance. A section 
made at this place shows no less than fourteen different varieties 
within a distance of two hundred feet. Their strike is N. 20 
deg. E. by S. 20 deg. W.; their dip 79 deg. N. 20 deg. W. 
They vary in thickness from one to four feet, interstratified with 
Strata of shaly limestone, from a half to several inches in thick- 
ness. They have, generally, a compact, granular structure ; very 
small grains of quartz enter more or less into the composition of 
some of them, rendering them somewhat soft and gritty. Some 
layers appear to be composed almost entirely of carbonate of 
lime, while others seem to contain carbonate of magnesia, in va- 
riable proportions. 

From Andover in a southwesterly direction, the boundary line 
between the gneiss and limestone, cannot, for some distance, be 
distinctly defined, on account of the drift by which it is over- 
laid. Its general course is northeast and southwest. Further 
to the southwest, it corresponds in direction with the road lead- 
ing from Andover towards Alamuche, Warren County. It is 
probable that blue limestone rests immediately upon the gneiss, 
but being partly overlaid by drift, this cannot be well ascertained. 
About three quarters of a mile southwest of Andover, and one 
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foorih of a mile southwest of the dwelling of Samuel 
deceased, a Umestone occurs, of a light blue color^ quite hard^ 
and of a slighily crystalline structure. Its strike is about N. 80 
deg. £. ; its dip at an angle of 50 deg. in a direction about N« 
70 deg. W. It continues in the direction of its strike, and cross- 
ing the road from Whitehall to Huntsville, about three hundred 
yards east of Mr. James Vansyckle's house, it passes along the 
western side of the pond known as ^^ Decker's Pond." 

West of the above described limestone, occurs another, of a 
darker blue color, interspersed with shades of grey. It is quite 
hard ; breaks with an exceedingly uneven fracture ; is of a 
slightly crystalline texture, and contains calcite, which fills its 
joints. Its strike ie N. 25 deg. £., and its dip 65 deg. in a di- 
rection N. 65 deg. W. ; the direction of its cleavage is N. 5 deg. 
E. by S. 5 deg. W. 

Limestone is also exposed at the upper end of Green Town- 
ship, about midway between the dwelling of Mr. John Vansyckle 
and Decker's Pond, where it is of a greyish blue color, of a com- 
pact and crystalline texture, breaking with a very uneven frac- 
ture, and apparently containing much silica. Its width is from 
fifteen to twenty feet. It dips at an angle of 60 deg. S. W.^ 
and its strike is about N. 45 deg. £• 

Next to it, occur a few layers of calcareous sandstone, of bluish 
and brownish colors, of a granular texture, quite hard, and break- 
ing with both a slightly conchoidal, and uneven fracture. It 
consists chiefly of rounded and water-worn grains, of variously 
shaded grey colored quarts, cemented by carbonate of lime. 

On the southeastern side of Decker's JPond, occurs a series of 
limestones, having a strike N. 40 deg. £., and a dip at an angle 
of 46 d^. to the N. W. They are characterized by their hard- 
ness and compactness of structure ; the varieties differing chi^y 
in the proportion of silica in them. One or two, however, are 
somewhat porous, and contain considerable calcite ; another va- 
riety contains scales of miisa. Formiog a portion of this seri^^ 
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are a few lamince of a calcareous slate. Between these and tiie 
gneiss, occurs a bluish-grey limestone, with grains of quarts 
disseminated through it. It is but a few feet in thickness. Next 
to this, and bounding the gneiss, is metamorphic limestone, tra- 
versed by two or three dikes, the principal of which is a coarse 
aggregate of crystalline feldspar and rounded grains of quarti* 
This limestone is about one hundred yards in width, and its out- 
crop nearly half a mile in length. It differs much at yarious 
places, in regard to color, texture, quality, etc., being in some 
places white, and apparently free from all foreign substances ; 
while in others, it contains many impurities, such as large grains 
of quartz of a dark grey color, mica in scales, chlorite, horn- 
blende, plumbago, etc. There are portions which are but par- 
ixeHy altered ; the stone, in part, retaining its ori^al color, but 
generally containing impuidties. Other portions, still, are of a 
blue color, containing here and there a little calcite, in which 
there is considerable plumbago- In the parts which are but 
slightly altered, the texture ranges from compact to suborys- 
tftlline ; and in those which are more completely changed, from 
subcrystalline to that which is highly crystalline : thus passing 
by regular gradations from ordinary blue limestone to that which 
is highly metamorphic. 

The gneiss, near Decker's Pond, extends from twenty-five to 
one hundred yards northeast of the road from Andover to Tran- 
quility, crossing it about half a mile below the pond. 

The road, in its continuation to the county lino between Sussex 

and Warren, and thence, through the village of Alamuohe to 
Long Bridge, coincides very nearly with the boundary of gneiss. 
From this point to the county line, limestone, dipping to the N. 
W., rests upon the gneiss, although it is not exposed directly in 
contact with it, on account of an intervening belt of drift, which, 
in turn, is bounded by extensive alluvial deposits. Upon the 
drift alluded to, as well as upon the northwestern slope of the 
Alamuche mountains, are numerous large boulders of blue lime- 
stone. 
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From Long Bridge, it oontinues to a pomt opposite 
thd drift boimdiiig neaarly the whole of this distance. Where 
it does not bound it, the alluvial deposits, along|the Pequest river, 
lie next to it. Within the limits above mentioned, the gneiss 
preserves its steep southeastern dip, with but one exception, viz., 
at a qasurry owned by Nelson Cummings, at the road side, three 
miles and a half below Alamuche, where it dips to the N. W. at 
an angle of ten deg. At this locality, it is more or less coarsely 
granular, and is composed of quartz of a light grey and smoky 
color, with a vitreous lustre ; feldspar of flesh, red and^brown 
colors, and particles of magnetic iron ore arranged in layers* 
This is the first instance along this line where the gneiss has been 
observed to dip to the northwest. There are two systems of 
joints occurring in the gneiss of this looaliQr — one extending in 
a direction N. 20 deg. £., by S. 25 deg. W., dipping at an 
angle of 80 deg., in a direction S. 80 deg. £., and the odier at 
right angles to the first. 

Southern Boundary of the Highlands j from the JVeto York State 

Line to Morristovm^ Morris County. 

From the State line, nearly to Pompton, a distance of about 
ten miles, the Ramapo river runs dose to the southeastern 
boundary of the azoic rocks. Along this whole distance they 
are bounded by drift, and are in dose proximity to large dikes 
of trap (melaphyre), some of which are within a few hundred 
yards of them. 

About one mile northeast of the church at Pompten, the strata 
of gneiss occupy a vertical position ; a short distance from which 
they are seen dipping to the northwest, at an angle of 80 deg., 
while, but a few yards to the southeast, they dip at the same 
angle in the opposite direction. The joints traversing them are 
at right angles to the line of strike. The rock, at tiiis locality, 
is varied much by the proportion of its constituents ; being, in 
some places, composed of yellowish-white feldspar, light colored 
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qnartSy mica, and hornblende of a pale green color ; in otiiem, 
of feldspar and hornblende ; and in others, again, of a finely gran^ 
nlar adnuztore of quartz and feldspar. 

%, The drift resting upon and bounding the gneiss along the 
course of the Ramapo river, forms a series of low hills, the more 
r^ular of which take a northerly and southerly direction. The 
boulders in the drift are of gneiss, granite, syenite, conglomerate 
and sandstone from the Green Pond Mountain, red sandstone^ 
brownish, bluish and argillaceous sandstonee, etc. As a g^- 
eral thing they are distributed very unevenly through the sand 
and gravel. There are, however, a few localities where there is 
a regular arrangement of the sand, gravel, pebbles, etc. About 
three-eighths of a mile N. 20 deg. £. of the Pompton Church, 
may be seen thin layers, composed of these materials, some of 
wUch dip to the south and some to the southeast, at low, but 
variable angles. 

Near Pompton, the boundary line takes a turn northwest by 
west, passing above the church ; and seven eighths of a mile 
west of the same it again bends, pursuing a southwesterly course. 
Resting upon this limit of the rock, is drift, of about the same 
character as that already described. 

Two and a half miles from the last mentioned turn in the 
boundary line, and two and a quarter miles west of the Pequan- 
nock river, occurs, bounding the gneiss, a conglomerate, of alter- 
nating layers, of a coarsely and finely granular structure, dip* 
ping, at a slight angle, to the northwest. The lowest layers ex- 
posed, are composed of grains and small pebbles of quartz, of a 
dull grey color ; soft, decomposed sandstone ; compact feldspar ; 
numerous scales of copper, and silver colored mica ; scales of 
plumbago, etc. The grains of quartz and feldspar predominate, 
and are, for the most part, rough and angular. The upper 
layers, possessing a coarser structure, are composed of granite, 
gneiss, etc., rounded and smooth. The cementing material of 
both these varieties is the oxide of iron, to which their color, a 
reddish brown, is due. 
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From this locality, the gneiss continiies in a southweflterly di- 
xection, keeping firom one-eighth to three-eighths of a mile nordi- 
west of the road leading from Jacksonville to Beaver Dam Creek, 
the drift still bounding it for a distance of about two and a half 
miles southwest of the conglomerate above mentioned. At this 
place the gneiss comes in contact with trap (melaphyre), which 
continues with the line of the gneiss for a distance of about three 
huadred yards ; this melaphyre is composed of labrador-feldspar 
and pyroxene -, it is exceedingly hard, having a strueture from 
finely granular to massive. It contains geodes- of quarts, leo- 
lites, etc. 

The line of the gneiss continues on to the southwest, bounded 
bj the drift, except at one locality, about three-eighths of a mile 
from the trap just spoken of, where cong lomerate very similar 
to that already described, but of a little lighter color, occurs. 
From this locality, the line of the gneiss and syenite turns west- 
ward, and, as usual, is bounded by drift. 

One mile northeast of Montville, a syenite occurs, composed 
of grey colored quartz, intimately mixed with compact feldspar 
of a pink color, and small particles of hornblende rapidly decom- 
posing. In this rock, the quartz is the most abundant consti- 
tuent ; many irregular seams, of an admixture of feldspar and 
hornblende, run through it ; and it is also traversed by numerous 
but irregular joints. 

At Montville, at the roadside, near the inclined plane on fhe 
Morris Canal, again occurs a conglomerate, consisting of alter- 
nate coarse and fine layers, dipping at an angle of 10 deg. to the 
northwest. It is composed chiefly of quartz, flesh colored com- 
pact feldspar possessing a vitreous lustre, granulite of a rather 
fine texture, granite, gneiss, syenite, dark grey quartz, trap 
(melaphyre,) etc. These grains and pebbles vary in size, from 
that of a pin-head to more than an inch in diameter ; they are 
cemented, as in the former case, by oxide of iron. 

From Montville, tiie line between the exposed gneiss and drift 
10 
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eontinues in a southwesterly direction, passing: throngli Bocmton, 
bounded the whole distance by the drift, the boulders of which 
show no regularity in their arrangement. From thence it con- 
tinues nearly parallel with the line between the townships of 
Rockaway and Hanover, at a distance of from one to one and a 
half miles southeast of that line. The gneiss here is remarkable 
fiur^rapid decomposition and disintegration. 

At the line between the townships of Morris and Hanoyer, it 
bends towards the west ; afterwards it takes a course nearly 
south, which it pursues for some distance, and then deflects to 
the east towards Morristown. 

Enumeration and Local Details of Mines, 

Observing the same order of arrangement in the enumeration 
of the mines and metalliferous deposi^^ of this division, as was 
followed in enumerating the mountains and valleys, we begin 
with the most northwesterly metalliferous belt of the Highlands, 
which includes Pochuck, Pimple Hill, Andover, and Alamuche 
.mountains, with the Vernon and Wallkill valleys. 

In the Pochuck mountain, no metalliferous deposits, that are 
.at the present time considered of economic value, have been 
found. The occurrence in the rocks of magnetic iron ore, and 
iron pyrites, in the form of grains disseminated through particu- 
lar strata and in seams, bands, and bunches of very limited ex- 
tent, have occasioned numerous openings in search of ore. 

The Copperas Works, in Vernon Township, near Decker's 

Pond, is one of these. Here, iron pyrites constitutes the greater 

. portion of a stratum of rock, which was worked some forty years 

■ ago to a considerable extent, for the purpose of manufacturing 

copperas from the ore. 

The Pochuck mine, another, is situated about two and a half 
miles northeast of Hamburgh, and three quarters of a mile south- 
west of Smithville, immediately upon the line of the gneiss of the 
Pochuck mountain, and the white metamorpbic limestone. This 



mine was worked many years ago ; and the ore was smelted at 
the Hamburgh Furnace. It is now owned by Col. Joseph Ed- 
salL The ore is limonite (brown hematite), and occurs in the 
form of a very irregular deposit, which apparently is almost 
exhausted. 

The Simpson Mine — still another, is situated about half a 
mile southeast of the dwelling of Mr. Robert Simpson, near 
Smithville. It was opened several years ago, and about eighty 
tons of ore taken out and smelted at the Hamburgh Furnace. 
The ore is specular, and occurs in a small deposit in the meta- 
jnorphic limestone. 

Between the Pochuck and Simpson mines and Hamburgh, 
1)0ulders of limonite and specular ore are quite abundant. 

From Hamburgh, in a southwesterly direction, no deposits of 
ore are met with, until near Franklin Furnace, where there are 
extensive deposits of Franklinite and magnetic iron ore, with 
more or less red oxide of zinc, in connection with the former ; all 
of which have been worked. 

About two miles southwest of Franklin Furnace, at Sterling 
Hill, there are two deposits of franklinite and red oxide of zinc, 
in the metamorphic limestone, near its junction with the gneiss 
of the Pimple Hill range.* 

Following this range in a southwesterly direction, no deposits 
are met with until within one mile and a half of Andover, New- 
ton Township, where the Tar mine is situated, and three-quar- 
ters of a mile further to the southwest, the Andover mine. 

These mines are situated in a metalliferous ridge, which runs 
parallel to, and borders Long Pond. It is from one-eighth to 
one-fourth of a mile wide, and rises to the height of from one 
hundred and fifty to two hundred feet above the level of the 
water in the pond. The prevailing rock of this ridge is a dis. 

* The above mines will be minutely described in the final report on the 
county of Sussex, now in coarse of preparation. 



tkictily strfttified gneisa, dipping i4 an wfi^le of 70 dflg. to 80 dag,. 
to the southeast, and composed oC feldspar, bornbleade, mieai^ 
qpMTtz, and freqaently in admixttyre yellowish green epidote, red 
gmmet, magnetite and iron pyrites, in crystals, grains imd masses. 
The ore-bearing rock of this ridge is from twenty to one hundred 
f(^t wide, and for the most part consists of massive red garnet, 
iron pyrites, magnetite, epidote, calcite, dark green hornblende, 
feldspar and quartz. The garnet and iron pyrites predominate 
over the other constituents. 

Tar Mine. — At this mine two large openings have been made ; 
one about sixty feet long and seventy feet wide, and the other 
about one hundred feet long and ten feet wide. At the time of 
their examination they were both filled with water, which neces- 
sarily confined the examination of the mine to the surface, and 
to the rock which had been thrown out. The ore is chiefly an 
admixture of magnetite and iron pyrites, the latter constituting. 
by far the greater part. Mr. Wurtz has mentioned the follow- 
ing minerals as occurrmg here. ^^ Some specimens were selected 
from the rubbish lying around each of these openings, which 
comprise magnetite having regular cleavages, sometimes in regu- 
lar octahedrons, generally associated with pyrites ; green epidote 
in crystals, with calcite, having curved cleavages, in garnet 
rock, containing incrustations of calcite in fissures ; and some 
others of less importance. 

" Proceeding probably half a mile farther in a N. E. direction 
along the summit of the ridge, we come to Longcore's mine, 
where there are two more small abandoned openings on a seam 
of ore a few feet wide. The openings were both partially full of 
water, but it could not be seen that the seam of ore was highly 
pyritous. The northeasterly opening is upon a higher level than 
the other, and probably fifty yards distant from it. A consider- 
able number of miscellaneous specimens were picked up at both " 
openings, including the following : 

"(1.) From the S. W. opening, pyrrhotine, mixed with 
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ipyrltes ; crystallized green epidote, with red garnet, pyrites^ elo.; 
a transparent dark green feldspar, similar in appearance to^iat 
found at the Hurdtown apatite locality ; seams and bunches of 
hornblende of the coccolite variety in red garnet ; a gteeiiii^ 
black hornblende in distinct prisms, several inches bng. The 
pyrites of this mine, which occurs in large masses, and is some- 
times crystallized in regular cubes, contains neither coppw, 
nickel, manganese, nor zinc 

^^ (2.) From the N. E. opening, magnetic iroa ore, possetoiig 
perfect crystalline cleavages, and polaric, mixed with nrHfli 
pyrites; a feldspar rock containing much greenish white iBod 
yeUow epidote ; a granular garnet rock, containing seams of Miite 
and green feldspar, yellow epidote, and quartz ; mixtures of blade 
hornblende, white and green feldspar, etc." 

AimovER Mine. — Mr. Wurtz has described this ttiine, 
together with the minerals occurring in its vicinity, as foUowi '. 
'^^ The ore-bed here is imbedded in the same kind of rock «i Ha 
ordinary magnetic iron ore seams of this region, and bears a 
generd resemblance to them also in configuration and struotim, 
&e longer axis of the mass of ore lying in a dii^edticti ftbm N. 
£• to S. W., or parallel to the strata of the gneiss rocks ^ thk 
tseontry, and the walls of the ore*bed, wherever ^b^jr me^wM 
defined, being vertical, or nearly so ; but the ore itself in, fey tbb 
most part, quite different in its nature, approaclung geMmilgr 
more nearly to the constitution of hematite, or red oxide of inu, 
a substance which differs from magnetite or the black oxide, only 
in containing more oxygen. These ores generally contain, more- 
• over, a much greater proportion of manganese and zinc than the 
magnetic ores, and usually quantities of these metals which must 
exert an important influence upon the quality of the iron made from 
it. There are also associated with this ore bed, in various places, 
quantities more or less great of minerals containing lead, copper, 
zinc and manganese, which are not found at the other mines ; so 
that this mine, while it may be considered as belonging to the 
same family of mineral formations as the magnetic ore seams 
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irhich have been described, must be admitted to be of a difierent 
species. 

^^ In addition to the facts given with regard to this mine^ in 
the Report of the Survey of 1854, page 89, I am enabled to 
give the following additional information, acknowledging first 
my indebtedness for the numbers and measurements given, to 
Mr. Richard George, the Superintendent of the mine. 

^^ The open excavation, which has been made along the oourso 
of the ore deposit, from N. £. to S. W., is seven hundred and 
fifty feet in length, and from thirty to sixty feet or more in 
width, and very variable in depth. At the S. W. end, the depA 
of the deposit appears usually to have been small, although in 
places it increases to perhaps thirty or forty feet, forming what 
may be called basins or bowls, formerly filled with ore. There 
are two or three of these basins, in the southwestern portion of 
the mine, the ore of which has been entirely worked out. Pro- 
ceeding towards the N. W., we find another basin of very great 
fiiie, several hundred feet in length, and eighty-five feet in depth, 
where the deposit expands to an average width of sixty-five 
feet, its maximum width being as much as seventy-five feet. 
In this part of the mine also the ore has been mostly worked 
oat, leaving a vast pit, the side walls of which are general- 
ly vertical, and the bottom very uneven and irregular. To con- 
tey any distinct idea of this excavation by words, without the 
assistance of drawings, would be impossible, so that I shall con- 
fine myself at present to a few special observations. 

^^ In the bottom of this excavation there are two principal 
bowl-shaped cavities, with a ridge of rock rising between them, 
the longitudinal direction of which is the same as that of the 
whole mine. The cavity on the S. £. side of this ridge is much the 
deepest, and the S. £. wall of the ore-bed, or the hanging wall, 
as it is called, and as it actually becomes, farther to the N. £., 
in what is called the middle slopes, where the ore-bed assumes 
a steep dip to the S. £., presents the appearance of a perpen- 
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dionlar precipice, eighty-fire feet high at the highest place, and 
two or three hundred feet in length. Upon the wall is perceived 
an appearance similar to that described as occurring upon the foot 
wall at the entrance to the Mount Hope Open Workings, namely, 
a marking or furrowing of the face of the rock, the furrows 
being, however, in this case, unlike those at Mount Hope, very 
irregular and ill defined. These furrows, like those at Mount 
Hope, dip towards the N. E., though at a somewhat greater 
angle, which in this case may amount, according to my best 
recollection, no measurement having been made, to about 15 
deg. from the horizontal. The degree of this inclination may be 
of importance to the comprehension of the form of those parts 
of the ore bed, which have not yet been opened, lying to the N. 
£., where the upper boundary or limit of the ore bed sinks be- 
low the surface of the rock. Some of the furrows visible on 
the hangmg wall, are filled with a pulverulent hydrated sesqui- 
ozide of manganese. 

^^ The immense mass of ore which has been taken out of the 
great basin above described, had a peculiar structure. There 
are two principal varieties of ores found, known to the miners 
by the names of " blue ore '' and " red ore,'' of which full 
descriptions will be given hereafter. The mass of the ore-bed 
presents the general structure of a kernel of the blue ore, sur- 
rounded by a thick shell of the red ore. Thus, on the top, the 
ore is found to be of the red variety, and the same next to the 
two walls, and the bottom of the deposit, whUe the centre is 
usually of the blue variety. 

^^ Passing on to the N. £., from the great basin, we come to the 
middle stopes, where the miners were at work at the time of my 
visit. It is about here that the railroad upon which ore is taken 
to the Morris canal at Waterloo, seven miles distant, enters the 
mine. Upon this railroad there were being run, at the time of 
my visit, five ore-trains per day, carrying each fifty tons of ore. 
The workings at the middle stopes have reached to some twenty- 
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fire or thirty feet below tbe level of the railroad, «ftnd at this 
point the ore bed is much narrower than uaual. Passing onward 
to the N. £., the workings are no longer open to the sky, but are 
entered by means of drifts and shafts. They extend about two 
hundred feet beyond the middle stopes, making the whole dis- 
tance throughout which this ore deposit has been opened, nearly 
one thousand feet. In the extreme N. E. workings, the width 
of the ore averages about thirty feet, and the lowest point, or 
deepest part of the whole mine, is fifty feet below the railroad. 
The ore in the N. £. stopes approaches more to the condition of 
magnetite, being in some places identical in appearance with some 
of the ores of the ordinary magnetic iron seams in Morris County, 
as will be seen from the descriptions of the specimens ^ven 
below« 

'^ Some superficial excavations have been made to the N. E. 
of the mine, and lead and copper minerals found. In one place 
has been thrown out a considerable quantity of galena, and at 
another some materials containing malachite and copper pyrites, 
but from the indications observed, there is small reason for ex- 
pecting to find these minerals in regular veins, or in any form 
sufficiently reliable to justify mining operations. 

"Some two hundred yards or more to the N. E., nearly or 
quite in a line with the great ore bed, appears another opening, 
made into a seam of ore of some size, which crops out on the 
steep slope of a hill. The materials thrown out appear to be 
principally mixtures of magnetite with a great deal of pyrites. 
Near the surface considerable galena appears in bunches. Spe- 
cimens were collected at this spot. 

"Proceeding on farther in the same direction, many more 
superficial indications appear of the presence of different varie- 
ties of iron ores, the whole vicinity appearing to be highly me- 
talliferous, and to merit a much more thorough exploration. 

" Mr. George states that during the time that he has been in 
superintendence of the mine, now about eight years, more than 
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120,000 tons of ore have been sent away, and at the time of wf 
viait, there were about 3,500 tons lying at the mine awaiting re- 
moval. There were seventy men employed at the mine during the 
last summer; the greatest number ever employed at any one 
time being ninety-eight, in the month of November, 1854« The 
ore all goes to the furnaces of the Trenton Iron Company (who 
are the proprietors of the mine), near Easton, and is there used, 
in combination with other ores, in the makmg of the pig iron, 
which is now being puddled and manufiictured into wrought 
iron beams for buildings, at the works of the Company at 
Trenton. In this connection, I may state that at my request, 
Mr. Charles Hewitt, the Superintendent of the Iron Works re- 
ferred to, has had the kindness to procur# for me authentic 
suites of specimens, illustrating every step in the processes of 
the manufacture of iron from the ore of the Andover mine, a 
portion of the ore having been taken specially for die purpose, 
and followed through the whole operation, reserving samples of 
the results of each step. 
^' The specimens are as follows : 

1. Andover ore. 

2. The limestone used as flux. 

3. The pig iron, made at Easton. 
4* The slag from the blast furnace. 

5. The puddled iron, made at Trenton. 
6« The puddling furnace cinder. 

7. The reheated iron. 

8. The heating furnace cinder. 

9. The finished iron. 

" They are all of large size, and besides being ornaments to 
the State Cabinet, and in the highest degree valuable and instruct- 
ive, as illustrating in the most palpable and practical manner, 
the subject of the iron manufacture, they will furnish me 
an important opportunity to investigate the process chemically, 
by making analyses of the various samples, a comparison of 
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ulich ifiU iiurow new li|^t apon ik^ chtiiiM anl ninlinM ihiili 
tike place, and fiuniik dela vpoB nUeh to baae mgnM^r. 
mmU. Time Mr* Hewitt bee pleeod die eoinmiiiii^> ee well-Mr 
ayeeli^ vndet obligetioxi. 

^^ A teiy levge eoUeotioii, comprieiiig some hundnde of wgtoi^ 
MM) WM made at Andover, in order to repreeant not only tlie> 
Unde of ore from different parte of tiie mine and tiieir aeeocui-^ 
ted rocke, but also the great yariety of intereslim miaerala: 
which are found in profusion in and about tiie aiiM.. Some 4t 
the specimens collected are of laige siiC) and aeferal cf .tibem*. 
may be pronounced to be among tiie nuMt remarkable and mtme^^' 
eating cf tiieir kind* In describing tiie specimens I will oomi*. 
BMnee. with those ^m the most southwesterly portion of the 
Moavatioiii and proceed towards the N. JB*, considttring the wkh^ 
oellaneens specimens last. 

^^ (1.) Ore from a basin or cayity, situated at tiie S. W. ez^ 
iMmity of the mine, lAich is a mass of nodnks of red and^ 
black hematite, of irregular forms and siiee, cismented togethcf^ 
and containing much crystalline yeUow blende (ealphide ^of 
junc) 

^' (2.) Ore from another basin lying intermediate between the 
aboTC and the great basin, and situated upon the highest part of 
the hill, which is composed of small, hard, compact granules of 
the black hematite, cemented by the red hematite, which is sili- 
cious and somewhat jaspery in appearance in some places* 
These two varieties of hematite, which make up the great mass 
of the ore throughout the greater part of the whole bed, require 
special description* The red mineral consists essentiAUy of red 
oiide of iron, most usually, if not always, mixed in the most in- 
timate manner possible with more or less silica, so that the mass 
possesses sometimes the fracture and lustre of quartz, although 
having also the red color of hematite ; and sometimes the silica 
appears to be wholly or partially in the amorphous or opaline 
condition, and the mass has a jaspery fracture, forming, when 
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the color is bright, as it frequently is, very pretty specimens of 
red jasper. The black mineral, which forms the greater portion 
of the centre of the mass of the ore-bed, as before stated, and is 
called ^ blue ore ' by the miners, from a bluish tinge which it 
has, appears to differ from the red mineral principally in con- 
taining more or less manganese, in the form of sesquioxide or 
deutoxide, or both, and to this admixture its color is probably in 
some cases due ; although, from the fact that it is usually at- 
tracted to some extent by the magnet, it may contain a small 
quantity of magnetite ; but still it is difficult to imagine how 
magnetite can exist in the presence of any of the higher oxides 
of mangai^ese, supposing this ore-bed to be of igneous formation, 
or to have ever been subjected to the action of a heat sufficient to 
fuse or semifuse its contents. Here then is a point, which when 
settled by the investigations which I now have in progress, must- 
throw some light upon the nature of the agencies concerned in the 
formation of this mass of ore. It must be remembered that, ac- 
cording to the investigations of Delesse,^ hematite ore is some* 
times magnetic, its maximum attractibility being represented by 
the number 2.35, tiiat of steel being 100, and that of magnetite 
ranging from 1& to 65. It is possible therefore that the mag- 
netic force of the Andover mineral may be due to tiie sesquioxide 
of iron which it contains as its predominating ingredient, although 
in my opinion it is frequently too well marked to be attributed ta 
anything but an admixture of magnetic oxide. There is a diffi- 
culty in determining the condition of oxidation of the iron in 
a mineral like this, which contains one of the higher oxides of 
miinganese, as on solution in an add the iron is inevitably ses- 
qoioxidized by the oxide of manganese. In view of the peculiar 
composition of this black mineral, I have been at a loss by what 
name to designate it, as it must be frequently spoken of in this 
report ; but I have finally concluded to call it ' black hematite,' 
because it is essentially hematite, and derives its dark tinge 

* See Dana's Mineralogy, 1864, 1, 176. 
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merely from some admixture, whether this be magnetite or one 
of the oxides of manganese, or both. I most remark, however, 
ihskt I do not intend to compare it with the doubtful species |MBi- 
lomelane, which, as I should have remarked before, it someftimeB 
resembles yery much in appearance, and to which the name 
^ black hematite ' has also been applied. 

" The so-called * red ore ' of the mine, is a mixture in jerj 
Variable proportions of the black hematite with the red hematite, 
the latter usually predominating, and forming sometimes, appa* 
rently, the cementing material which binds together tiie nodulea 
or granules of black hematite. All the ores of this mine are ex- 
cessively hard, and strike fire with steel, owing to the siKca which 
tiieyeontain. 

^^ (8.) Specimens from the mass of ore formerly existing in the 
great basin. 

" (a.) Two varieties of ore, which were found in the upper part 
of the bed near its surface, the first of which is composed of ce^ 
mented nodules of black hematite, irregular in size and shape, 
and distinctly attractable by the magnet, containing also mu<^ 
calcite in small seams and disseminated ; while the second is a 
pulverulent mixture of granules of the black hematite with amor- 
phous red hematite. 

'^ (&.) Ore from the southeast side of the bed next to the hang- 
ing wall, which is ^ red ore,' or a mixture of the black and red 
hematites, the latter predominating, and possessing the jaspery 
or subvitreous fracture usual to it. It c<jntains numerous seams 
of calcite. 

" (c.) Rock from a ' horse,' or small seam, which pervaded the 
Ore-bed not far from the hanging wall, and parallel to the latter, 
which is a schist composed principally of a dark colored mica, 
with fissures lined with incrustations of calcite, which are some- 
times columnar in structure. 

" {(L) ' Blue ore,' from the central portion of the bed, which 
is hard, heavy, black, and nearly or quite amorphous, with a 
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brilliant lustre on the surfaces of fracture, magnetic to an impor- 
tant degree, and even polaric. It is full of brown garnet and 
honey-yellow blende in particles, laminated in its structure, and 
penetrated in every direction by small seams of white calcite. 

^^ (e.) Ore from the northwest side of the bed, next to the foot 
waU, which is precisely similar to (6) the ore from the southeast 
side. 

^^ (/•) Ore from the same side as (e), but from the bottom of a 
basin which exists there, which is apparently identical with (e) 
and with (6.) 

'^ (4.) Ore from the middle stopes, where the ore-bed descends 
under the rock. In this part of the mine, the red variety of the 
ore decreases and entirely disappears, the whole mass being of 
the blue kind. There were collected specimens of several differ- 
ent varieties of the blue ore, which differ principally in their 
structure and mode of aggregation, and not much in their com- 
podtion ; some being granular ; and others compact, with a black, 
jasper-like fracture and lustre, and having a large jointed cleav- 
age ; together with all the gradations between these two extremes. 
All are more or less magnetic, but the attractibility is confined 
to particles diffused more or less abundantly throughout the mass> 
of which some specimens contain but few* 

^^ (6.) Miscellaneous specimens. 

^^ (a.) Garnets, with willemite, etc. This garnet occurs in 
crystals, probably as large as any found in the world ; one 
which I have, although broken, retaining several of its faces in 
perfect condition, which show by their size that the whole crys- 
tal must have been at least six inches in diameter. Others are 
very plentiful, from the diameter of half an inch up to two or 
even three inches^ The smaller crystals sometimes retain con- 
siderable polish, but the larger ones are dull, apparently from 
the effect of alteration. They are rhombic dodecahedrons, and 
in some of the larger specimens, the edges are truncated. The 
color of this garnet is chocolate brown, and it is generally opaque. 
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and fragile from the effect of alteration. From the firequent 
association with it of wiUemite, or silicate of sine, and of hy- 
drated sesqoioxide of manganese in fine powder, filling cayitieff, 
and from its apparently considerable weight, it is snspected to 
be highly manganiferous, or zinciferous, or both, and an analysis 
will be made to determine the point. The specimens of garnet 
collected, include masses a foot or more in diameter, coTered with 
crystals of various sizes, and forming exceedingly fine specimens. 
The willemite, which occurs in hexagonal prisms, generally of a 
greyish color, but sometimes nearly white, among the garnet 
crystals, is a very rare mineral species, of which I can find but 
one known European locality, and but two others on this side of 
the Atlantic, both of which are in New Jersey, namely. Mine 
ICll and Stirling Hill, in Sussex. 

'^ {b.) Calcite, or carbonate of lime, in a great variety of forms ; 
such as seams of a white color pervading nearly all the other 
materials of the mine and masses of crystals, of white and beautiful 
salmon colors. Associated with masses of calcite of the latter 
iJolor, were found irregularly, but very sharply angular, nodules 
of the bright red jasperoid hematite, imbedded in black hematite^ 
presenting a very singular appearance. Sometimes calcite of a 
white color occurs together with the black and red hematites, in 
alternate narrow bands, presenting a striped, agate-like appear- 
ance, and these bands or laminae will be crossed again at various 
angles by seams of white calcite or quartz. The crystals of cal- 
cite sometimes present the pearly lustre and curved surfaces of 
dolomite, but contain no magnesia. The surfaces of the crystals 
are sometimes striated parallel to the lateral axes of the rhombo- 
hedron. Masses and seams of calcite occur, having these curved 
and striated cleavages an inch or two across ; such seams were 
found enclosed by surfaces of crystalline red hematite, having a 
mamillary aspect. Calcite also occurs in the form of a great 
variety of incrustations upon the ore and upon the rocks, show- 
ing every gradation of beauty and delicacy, some amorphous, 
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some mamillary, some botryoidal, some crystallinei and some in 
the form of dog-tooth spar, together with another very beaatifal 
one, consisting of a congeries of very flat rhombohedrons, almost 
thin enough to be called plates. None of these various incrusta- 
tationa contain any magnesia, but several of them contain much 
zinc, especially the one last spoken of, which probably owes its 
peculiar form to the presence of zinc. Indications were encoun- 
tered which seem to prove that the process of formation of these 
incrustations is now, or has been at some recent period, going on, 
as heaps of fragments apparently of artificial formation, were 
found incrusted, and even cemented together. 

'^ (c.) Blende or sulphide of zinc in crystals, sometimes black, 
and sometimes transparent and of a beautiful honey-yellow 
color, the former variety associated with malachite and drusy 
quartz, and the latter in masses of angular fragments of hematite 
.cemented together by calcite. 

^^ {d.) Fluor spar, of a dark violet color generally opaque and 
massive, but sometimes transparent and giving indications of an 
octahedral cleavage, imbedded in quartz and associated with cal- 
cite. Besides the mineralogical agreement of this mineral with 
fiuor spar, chemical examination proved it to be that species, and 
deep etchings were produced on glass by its means. Before the 
blowpipe, previous to fusion, the mineral loses its violet color 
completely, becoming pure white and opaque. 

^'{e.) Galena or sulphide of lead is principally found at 
points N. E. of the large mine, and will be spoken of again be- 
low. 

" (/.) Chalcopyrite or copper pyrites occurs in patches dif- 
fused through masses of calcite, which have large curved and 
striated cleavages. 

^^(g-) Malachite or green carbonate of copper generally 
amorphous, associated with amorphous hematite, and drusy 
quartz ; sometimes also with a black pulverulent substance, which 
is cupriferooSf and is either oxide or sulphide of copper, or a 
mixture of both ; also occasional patches of azurite. 
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^^ (h.) Magaetiie is found ooeasionally in regokr ootohednl 
orystftUi* 

^^ (jL) Talc of a beaatifid green color and very pore is found 
quite abundantly in many i>arts of the mine, sometimes in $k 
white opaque calcite, and red jasper, making specimens of % 
striking aspect, from the eontrast of color. 

^^(k.) Mica (phlogopite 1) of a black color, and perfect!^ 
opaque, in plates sometimes an inch in diameter, in large masses 
of a singular appearance, the cleavages of Ote miea not lying 
parallel, but arranged in all planes, in a very disorderiym anner ; 
sometimes mixed with an amber-colored garnet. 

^^ Other miscellaneous specimens are yarious singular mix- 
tures &nd conglomerates of the yarious minerals found in the 
mine ; including masses of very irregular nodules of hematite, 
sometimes crystalline, sometimes amorphous and angular in 
shape, cemented together by calcite, and having thick incrusta- 
tions of finely laminated hematite ; the calcite is frequently in- 
terspersed with crystals of honey-yellow transparent blende* 
Some of the large angular nodules of hematite in these hetero- 
geneous mixtures are themselves finely laminated, and evidently 
fragments of former incrustations, which have been broken into 
pieces by some convulsion, and afterwards re-cemented. These 
form very beautiful and useful specimens for illustration. 

^^ Masses of hematite were found contwiing cavities lined 
with drusy quartz, and containing a mineral in small, long, flat, 
thin, transparent prisms, arranged in groups radiating from cen- 
tres. These crystals were too small to be measured, but under 
the magnifier appeared to be of the monoclinic system, or pos- 
sibly hemihedral forms of the trimetric system. Their chemi- 
cal composition makes them a hydrated silicate of zinc, so that 
they are most probably calamine, which is trimetric. This min- 
eral will be analyzed. 

"(7.) Specimens from the shallow excavations N. E. of the 
great mine. These include masses of limonite, containing amor- 
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phous malaohite and azurite ; pulverulent limonlte in very Inrge 
masses ; malachite incrustations on jasperoid hematite ; massive 
pyrites, honey-combed by oxidation ; a red rock, composed of 
an intimate mixture of finely granular hematite and calcite ; va- 
rious singular looking mixtures of calcite, hematite, and chalco- 
pyrite, presenting a spotted leopard-skin-like appearance in 

fractore. 

^^ Here, also, is found galena in some abundance. It is gen- 
erally finely granular and incrusted, and mixed mth a yellowiA 
pulverulent substance, which is a carbonate, and therefore prob- 
ably amorphous cerusite. It contains no appreciable quantity 
of silver. 

^^ (8.) Specimens from the opening on the hill-side N. W. of 
the mine, mixtures of magnetite, cupriferous pyrites, and wine- 
red garnet in crystals^ which form the mass of the seam of ore, 
sometimes in admixture with calcite, a little chalcopyrite and 
green hornblende. These minerals are mixed together in aU 
proportions, and some specimens contain principally magnetite, 
to the exclusion of the others. 

"The cupriferous pyrites above spoken of, which is found 
quite abundantly, is not chalcopyrite, as it is lighter in color^ 
harder, (although not equal in this respect to common pyrites,) 
and contains much less copper. It tarnishes to bronze and 
irised tints. It much resembles in character the supposed pecu- 
liar cupriferous pyrites, observed at the Mount Hope Tunnel, 
associated with the supposed new titaniferous mineral found 
there. An analysis will be made to ascertain both its nature 
and whether it is worthy of exploitation, for the copper it con- 
tains. 

" Other specimens found at this spot are terminated prismatic 
crystals of hornblende, the faces of which were, however, much 
altered and roughened, (I 1 1 with the common goniometer=:123i 
deg. \ hornblende is 124^ deg.) associated with apatite in green 
prisms, and crystallised calcite, in a granular crystalline garnet 
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rock ; a very eorioiis rock, composed of crysUUiiie caleite, with 
nomenMia irregvkri j shaped graanks of a dark green aunerml, 
resembling serpentine, patdies of chalcopyrite, and some green 
transparent crystals of apatite interspersed through it. The 
galena which occurs here, is in considerable quantity, presents 
eieayages of some size, and is imbedded in garnet rock. 

^^ It will be interesting to give here in recapitulation, a list of 
all the minerals found at the Andoyer mine, and in the imme- 
diate yicinity, including three or four found at the Tar and Long- 
core mines. 

'^Garnet, crystals sometimes several inches in diameter, of 
chocolate-brown, amber-yellow, and wine-red colors. 

Willemite, in hexagonal prisms, some nearly white in color. 

Ei^y manganese, (hydrated sesquiozide 1) 

Calcite, opaque, white and salmon-colored crystalline, striated, 
and with curred cleavage surfaces, also as dog tooth spar, and 
varieties of mammillary incrustations, also zinciferous calcite, in 
very much flattened rhombohedrons. 

Blende, opaque, black, and transparent honey-yellow. 

Fluor spar, of dark violet color. 

Galena, cleavable, and granular. 

Cerusite (1) amorphous. 

Chalcopyrite. 

Malachite, amorphous. 

Azurite, in incrustations. 

Quartz, drusy, and other forms, such as jasper. 

Magnetite, massive and in regular octahedrons. 

Talc, pure, and of green color. 

Mica, black opaque. 

Hematite, crystallized, and amorphous. 

Calamine (7) in small transparent prisma. 

Limonite, massive, and pulverulent. 

Pyrites, in numerous forms. 

Hornblende, in crystals ; variety coccolite at Longcore's mine« 
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Apatite, in transparent green prisms. 
Epidote, in green crystals, at Tar Hill mine, and elsewhere, 
and of yellow color at Longcore's mine. 
Pyrrhotine, at Longcore's mine. 
Feldspar, translucent green, at Longcore's mine." 

Chapin Mine. — The next and last in this range, in Sussex 
County, is a mine in Green Township, near Decker's Pond, 
which was opened by Mr. Daniel Chapin, of Sparta, and after- 
wards owned and worked by the Glendon Iron Company. The 
deposit is of magnetic iron ore, and occurs at the junction of the 
metamorphic limestone and gneiss. The ore contains a large 
proportion of pyrites and hornblende. 

Several openings have been made for iron ore upon the Ala- 
muche mountains, but at none of these, except the Brookfield 
mine, has it been found in any considerable quantities. 

The Brookfield Mine is situated^about one mile and a half 
southeast of the village of Alamuche. It has been worked but 
a few feet from the surface, and is now filled with water. The 
seam of ore is from three to five feet in thickness, and is divided 
by a layer of rock, (" horse,") from one to'two feet in thickness. 
The ore is highly magnetic, and contains, in places, a small pro- 
portion of pyrites. It is considered an excellent forge ore* 

Mines of the Wawayanda^ WaUkillj Hopatcongy and Schooley^s 

Mountain range. 

The Wawatanda Mine is situated upon the Wawayanda 
mountain, in Vernon Township, Sussex County, about three- 
eighths of a mile southwest of the State line. At this place, 
tiiere are five deposits of magnetic iron ore, four of which are 
worked the present time, furnishing the ore smelted at the Wa- 
wayanda Furnace. 

About one-quarter of a mile farther to the southwest, on the 
land of Mr. J. S. Green, small openings have been made upon 
three deposits of ore. 
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The Williams Mine, sitiiftted about three aOei mmSk of the 
Tillage of Vernon, is the next upon this range. The ore liere 
is magnetic. Twenty or twenty-five years ago, it was yerj eoE- 
tensiyely worked ; but since that time it has been abaad<Riecl- 
The rock, both upon the northwest and southeast side of Canis- 
teer pond, contains much magnetic iron ore, in grains and small 
masses. Many have been led to make fruitiesa aeaich for largsr 
dqposits in this section. 

About three and a half miles west of Csnisteer Pond) and two 
miles northeast of Upper Hamburg^, near the northwestern beoa^ 
dary of the Wallkill mountab, a bed, or deposit of limonits^ 
(brown hematite,) occurs in fierrufpnous gneiss. It was worked 
for a number of years, and the ore was used at the Hamburgit 
Furnace. This is called the Edsall Mik£« 

The Ogden Mine is situated in the Wallkill mountains, in* 
Sparta Township, three miles southeast of Franklin Furnace. 
The deposit of ore is from two to thirty feet in thickness, and 
has been worked to a depth of forty or fifty feet. 

The Vulcan Minc, one-half mile southeast of the Ogden mine^ 
has been worked in two difierent deposits of ore ; one nine feet,, 
and the other ten feet in thickness. a 

The Sherman Mine is situated three-quarters of a mile south- 
east of Sparta, on Slack brook. Several openings have beei^ 
made, exposmg the ore from three to ten feet in thickness.* 

In this range of mountains in Jefferson Township, Morris Co.^ 
are the following mines, viz : 

The Ford and Scofield Mines, situated between three and 
four miles E. N. E. of Woodport. They are both in the same 
deposit, consisting of magnetic iron ore, varying from three to* 
twelve feet in thickness. The Scofield mine has been worked if> 
a depth of forty feet, and the Ford to the depth of one hundred 



* For a description of the above names, see First Annual Report on the 
Geological Survey of New Jersey. 
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and four feet. The ore is finely gra&ular, and very oom|^Mt| 
containing in admixture iron pyrites, hornblende, and roinided 
grains of apatite. 

The WsLDON Mine is situated on Weldon brook, two and a 
quarter miles east of Woodport. The deposit of ore crops oat 
for more than half a mile on the northeastern declivity of a 
ridge. Numerous openings hare been made into it, exposing the 
ore-bearing stratum from three to five feet in thickness. It is 
composed chiefly of magnetite, feldspar, quartz, and hoanbloBde ; 
in some places irregularly mixed together in about equal propor- 
tions ; and in other places seams of pure magnetite, from a half 
io two inches in thickness, alternating with seams or laminae of 
rock. 

The DuFFEE Mine, about two miles northeast of Woodport. 
The deposit of ore is from two to four feet in thickness, and con- 
tains a large quantity of feldspar, quartz, hornblende and ^pi* 
dote, in admixture. This last mineral enters largely into tbe 
composition of the wall rocks. 

The HuRDTowN Mine, situated about one and a quarter miles 
S. S. E. of Woodport; and the Hurdtown Apatite Mine, sit- 
uated one-quarter of a mile W. S. W. of the Hurdtown Forge* 
Mr. Wurtz describes these two localities as follows : 
' ^' We pass over to the neighborhood of Hurdtown, near the 
head of Lake Hopatcong. Here is a large iron mine, fonaerly 
extensively worked, but not now in operation, and therefore in- 
accessible for the most part. Judging from the excavati<m made, 
the bed of ore must have been, in one place at least, from thirty 
to forty feet in width. The strike and dip are the'same as usual. 
Specimens were collected of the ore, from masses lying outside 
the mine, and a number of miscellaneous specimens picked up 
firom the heaps of rubbish. 

" The ore specimens found present various appearances ; some 
heavy, hard and granular, sometimes exhibiting distinct cleav- 
ages ; some containing considerable apatite, others a little horn- 
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blende ; some is ^ shot ore ;' some specimens are jointed^ dM 
faces produced by the joints being coated iriih films el pyrites. 

^^ The miscellaneous specimens include a great variety of ma- 
millary incrustations of irax-yellow and cream-yellow chalcedony 
in fissures in magnetic iron, some of which are very beautiful ;: 
sometimes a lentictilar mass of magnetite is enclosed in laminated 
chalcedony, and partakes itself of the laminated structure of the 
latter, while similar masses of chalcedony are in like manner en- 
closed in laminated magnetite. 

^^ Other specimens are masses of translucent quartz, contain- 
ing seams and strings of magnetite ; mixtures of large crystals 
of magnetite and pyrites in feldspathic gneiss ; masses of nearly 
pure black hornblende ; magnetite with a coarse crystalline struo« 
tore, and many of the faces of the crystals coated with thin folia 
of pyrites ; seams in feldspathic gneiss, composed of mixtures of 
pyrites, sometimes in cubes, with magnetite in rounded nodules 
similar to. those described below, found at the phosphate of lime 
locality ; together with others, not important enough to occupy 
space in description. 

'^ The HuRDTowN phosphate of lime locality. This celebra- 
ted locality is situated a mile or so in a southwesterly direction from 
the Hurdtown mine, nearer to the bank of the lake. Although 
not properly an iron mine, it evidently belongs to the same class 
of formations as the iron mines of this region ; there is, besides, 
a great deal of magnetic iron at this locality, and its description 
is therefore introduced here. 

" At the time of my visit, however, the mine was not in ope- 
ration, so that the excavations were all filled with water, and 
could not of course be entered. My examinations, therefore, 
were necessarily confined to the materials lying upon the surface, 
from which a large number of very interesting specimens were 
obtained. 

" The principal species of minerals found in this formation are 
apatite, or phosphate of lime ; pyrrhotine, or magnetic pyrites ; 
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common pyrites; magndtite, or magnetic iron; feldspar; a&d 
hornblende ; occasionally, also, mica, quartz, and calcite. 

^^ (a.) The apatite is found in irregular seams in a pure state, 
either transparent and greenish, or of a fine amber color, gener- 
ally possessing the crystalline cleavage distinctly, and appearing 
frequently in distinct and terminated hexagonal prisms of all 
sizes, up to several inches in diameter. These crystals most 
usually, however, have rounded edges and angles. It is fre- 
quently opaque also, and stained very much with limonite, pro- 
ceeding from the oxidation of the pyrrhotine with which it is 
usually intermixed. The most heterogeneous mixtures are found 
everywhere, consisting of two, three, four, or all of the minerals 
above mentioned, in masses and crystals of all sizes. The apa- 
tite, however, is occasionally found in masses of considerable 
size almost free from admixture ; and consisting of a congeries 
of crystals of various dimensions, which have very little mutual 
cohesion, and such masses crumble into fragments beneath the 
lightest blow of the hammer. The crystals themselves also pos- 
sess little solidity, cleaving with such ease that it is almost im- 
possible to get one out unbroken. The cleavages are sometimes 
curved. The best crystals are usually found imbedded in masses 
of the pyrrhotine. 

^^ (&.) The pyrrhotine is very abundant, and is very highly 
cleavable in structure, showing cleavages several inches across, 
and sometimes bent and curved. Like the apatite, it is very 
frangible, and cleaves with great ease. This is probably due, in 
part at least, to oxidation. It occurs, sometimes, in masses 
of large size, almost free from other minerals, but usually con- 
tains more or less apatite diffused through it, generally in the 
form of rounded nodules, but sometimes in crystals. A chemi- 
cal examination will be made of this mineral. 

" (c.) The common pyrites is less abundant than the pyrrho- 
tine, and occurs mixed with the latter, and in strings, bunches, 
and seams, associated with every other mineral of the mine. It 
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was examined for copper and none found, but tke analysis indi- 
cated the presence in small quantity of some other metal besides 
iron, and the examination will therefwe be repeated as soon as 
time will permit* 

^^(<L) The magnetite occurs usually in imbedded nodules 
wihich are mostly irregularly spheroidal in shap^ and have 
smooth or striated surfaces, the striae correiponding to a lami- 
nated structure or cleavage which pervades the mass, by virtue 
of which it cleaves into thin plates. The similanity of this 
cleavage to that of the pyrrhotine, the rounded and irregular 
form of the nodules, and above all, the fact that it is frequently 
imbedded in the pyrrhotine, suggest that it is in all probability 
a pseudomorph after the latter. Magnetite is also found in 
seams and bunches in the rocks of the mine, in masses of apatite 
and elsewhere. 

^^ (e.) The feldspar of the mine is of a rather curious and un- 
usual character. Thus its cleavage surface is very brilliant 
in lustre, much striated parallel to i t, and has also a very curious 
curved or wavy appearance, the waves being apparently in the 
direction of one of the cleavages /. Such cleavages frequently 
appear having a diameter of several inches. The feldspar is 
sometimes of a greenish color and has a smoky translucency. It 
h^ occasionally a play of colors on its surface somewhat similar 
to that of labradorite, but as nearly as could be determined by 
means of the common goniometer, a difficulty being here occa- 
sioned by the wavy surfaces before mentioned, the angle \ ii 
= 90 deg., and unlike labradorite it appears to be unattacked 
by concentrated chlorohydric acid, so that it would seem to be 
orthoclase. An analysis will be made. 

" The other minerals of the locality do not possess any special 
interest. The hornblende is of a dark green color and sometimes 
appears in very large crystals, and is frequently mixed with a 
green transparent or translucent apatite. Small crystals were 
observed in places, which seemed to be garnets." 
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NoLAND MiN£, sitaated two miles and a half southweat o£ the 
Hurdtown mine on Noland Point, Hopatcong lake. It has been 
worked to the depth of forty-five feet, and one hundred and sixty 
yards on the surface. The deposit is from three to four feet 
thick) and dips 70 deg. southeast* It is composed of a highly 
magnetic ore mixed with grains and crystals of hornblende, feld- 
spar, and quartz. The wall-rocks are hornblendic and mica- 
ceous schists, coinciding in strike and dip with the ore deposit. 

The following is an extract from Mr. Wurtz's Report on 
the Chemical and Mineralogical Department : 

*^ RosEViLLE Mine. — This mine is at Roseville, Byram 
Township, Sussex County, between three and four miles in a 
southeast direction from Andoyer. It has been worked at 
intervals for four or five years by the Trenton Iron Company. 
There are two principal openings, at each of which a very con- 
siderable mass of ore has been extracted, and which are both 
open excavations, no underground workings having yet been 
undertaken. The ore-bed or rather the two ore-beds, for they 
are most probably distinct, at these two excavations, which are 
about two hundred yards apart, are interposed as usual between 
the beds of the gneiss rock, but the horizontal axes of the two 
beds are by no means parallel, forming on the contrary an angle 
with each other of probably 45 deg. This is due to a remark- 
able curvature in the outcropping edges of the strata, so that 
while the more southerly excavation has its longer diameter in a 
direction of about N. N. E., and S. S. W. ; the more northerly 
lies about N. N. W., and S. S. E. At both of the openings the 
walls of the beds seem vertical at the surface, but at a depth of 
thirty feet, which is about the depth of both excavations, the 
dip appears in each case to change to a steep angle towards the 
£., the beds at the same time becoming narrower. The forms 
and mode of occurrence of these two ore-beds seem to be quite 
anomalous, and to present an important departure from the 
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general rule. At the southern opening the excavation, repre* 
senting of course the mass of ore which has been mined, deduct- 
ing that of one or two interstratified seams or ' horses' of rock 
of small dimensions, is about twenty-five feet in width on an 
average ; over thirty feet in maximum depth, and probably one 
hundred feet long, and here, both the N. and S. limits of the 
deposit (at the surface) seem to have been reached* At the N. 
opening, the excavation seemed a few feet wider, over thirty 
feet in depth at the N. extremity, and one hundred and fifty feet 
long. At the N. extremity of this opening at the time of my 
visit, ore was being broken out, and there appears, &om the 
strong attractions found upon the surface, to be still a consider- 
able body of ore lying in a direction N. of the present work- 
workings. At a point about one hundred yards to the S. of the 
S. excavation, another seam of ore appears but two or three feet 
thick, from which a few tons of ore have been taken. 

^^ The specimens obtained include the ore found in the small 
seam last mentioned; ore from the S. excavation; specimens 
illustrating a section across the bed at the N. extremity of the 
N. excavation, besides a large number of miscellaneous specimens, 
many of which are of great beauty and interest in a mineralogi- 
cal point of view, and will be ornaments to the State Cabinet. 

*' (1.) Specimens illustrating the section above mentioned. 

" (a.) Ore from the E. side of the bed, which is a compact hard 
magnetic iron, mixed with considerable hornblende and some 
pyrites. Sometimes also it contains intermixed calcite. 

"(6.) Ore from the middle of the bed, which is' like (a), lut 
with less pyrites and hornblende, and no calcite. 

" (c.) Rock forming a ^ horse ' in the ore-bed near the N. 
wall, which is principally composed of white crystalline calcite, 
usually mixed with hornblende and magnetite in crystalline 
grains. The calcite has frequently a deeply and curiously stri- 
ated surface, which gives it a columnar appearance. A soft 
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green mineral is also frequently present which resembles serpen- 
tine, but contains little or no water and is insoluble in acids, and 
may be talc. 

" (d.) Ore from the W. side of the ' horse,' which is similar in 
composition to (a), but is granular in structure. 

*^ (2.) Miscellaneous specimens Jrom JV*. opening. 

^^(a.) AsbestuSj a highly interesting variety, of a light bluish 
green color, with continuous fibres of very extraordinary length* 
One specimen obtained presents straight fibres twenty-five inches 
long, and a large slab, which was presented by Mr. Richard 
George, superintendent of the Andover mine, is composed en- 
tirely of straight fibres twenty inches long, measures fifteen inches 
across, and about three inches in thickness. These fibres are 
rather brittle, being flexible only when split up to a considerable 
degree of tenuity. They are sometimes much bent and distorted* 
A qualitative analysis showed the presence of silica, of much 
lime and magnesia, the former apparently in greatest quantity, 
small quantities of alumina and water, a trace of iron, and a 
doubtful trace of zinc. It frequently contains white transparent 
calcite diffused through it, and sometimes a large mass is com- 
posed internally of calcite, with but a superficial coating of 
asbestos. A complete analysis of this interesting mineral will 
be made. 

^^(i.) Calcite. This mineral occurs in various forms, in 
large crystals and finely granular, opaque and perfectly trans- 
parent, colorless and of a dark red color. Ijt contains no mag- 
nesia. 

" (c.) Epidoie ; in beautiful green crystals frequently of con- 
siderable size, imbedded in seams in a homblendic rock which 
are composed of beautiful crystals of calcite, sometimes perfectly 
transparent, of large size, and with curved cleavage surfaces, al- 
though containing no magnesia. These are among the most 
beautiful specimens found at any locality during the season. 
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^' {d.) Gameiy in smftU dodecahedrons of a liglii hair-Inmni 
'Color, with bevelled edges. It is generally assooiitod wilh tfie 
epidote and with calcite haying coryed cleavages. 

^^ (e.) Mica. The variety commonly found here has flexible 
and non-elastic laminsa, presenting a grey color by transmitted 
light. This variety forms large masses, in which the lanunation 
is not parallel, bat arranged in all directions very confusedly. 
Another variety is quite aboadant which presents small hexagonal 
plates of a dark chrome-green color by transmitled lif^t, and re* 
quires farther examination. The latter generally occurs in a 
rook composed of a mixture of green feldspar and white calcite 
in crystals of considerable size. 

'^ Other miscellaneous specimens from the N. excavation are 
a Uadc crystalline hornblende rock, containing seams of pyrites 
a quarts of an inch wide, and other seams of crystallized calcite 
and garnet ; a bright red colored calcite^ arranged in alternate 
bands with the soft green talcoid mineral mentioned under (1 c), 
the whole forming a seam in translucent quartz, which is also 
mixed with the green mineral ; a rook composed of white and 
dark red finely granular calcite with the above green mineral ar- 
ranged in alternate bands ; a rock composed of a mixture of 
irtiite calcite, an olive-green translucent feldspar and magnetite, 
In small crystals. 

" (3.) Ore from the south excavation, which is composed of 
irregularly crystallized grains of magnetite, mixed with a green 
soft altered hornblende and considerable pyrites. It has seams 
filled with asbestus. 

" (4.) Miscellaneous specimens from S, excavation. 

" A rock composed of calcite which presents cleavages several 
inches in diameter, the surfaces being striated in three directions, 
these three systems of striae corresponding to three systems of 
parallel cleavage planes, perfectly independent of the crystalline 
-cleavages, and easily distinguished from them by presenting dull 
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Burfaoes. The crystalline deayages are usually curved, no mag- 
nesia being present. Masses and strings of magnetite ure found 
in this rock) and some specimens contain a brown opaque calcite,. 
associated with li^t hair-brown garnet. 

^^ Varieties of homblendic gneiss, one of which is entirely com-- 
posed of a mixture of crystals of brilliant black hornblende and 
brii^t green epidote, presenting a very beautifbl appearance ;. 
another a mixture of black hornblende and white feldspar, with 
seams of green epidote, and containing some calcite, as indicated 
by effervescence witii acids ; anodier entirely composed of bril-- 
liant black hornblende in small crystals which lie in every possi- 
ble direction, making beautiful specimens. 

^^ (5.) Ore from the opening S. of S. excavation, which is hard^ 
compact, and contains some pyrites.'' 

^* SiLTER Mine. — This locality is upon the Sussex railroad,, 
between Andover and its terminus at Waterloo, being between 
two and three miles distant from the former place. The prin- 
cipal opening is two hundred yards or so west of the railroad. It 
is of small extent, and the place is only of interest from the pecu- 
liar character of the seam of ore, which is of considerable sise, 
although from its great irregularity no distinct idea as to its 
width could be arrived at. 

^^ It is really and truly a sulphur miney magnetic iron being c^ 
very rare and subordinate occurrence in it, and the whole masa 
of the bed beiug made up of irregularly mingled masses, seams 
and bunches of pyrrfaotine, pyrites, and a dark green oleavable 
mineral not yet made out with certainty. The quantity of 
pyrrhotine obtainable at this locality is quite large, if it should 
ever become of any value for manufacturing copperas or other 
purposes. The pyrrhotine is generally associated with more or 
less pyrites. A mica was also found here, in plates two or tiuree 
inches in diameter, frequently decomposed, and one distinctly 
hexagonal plate was fonnd evidently belonging to an oblique sys- 
tem making the species muscovite. It has cleavages at ri(^t 
angles to the faces 1. 1. 
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^^ Haggerty Mine. — This mine is one mile and a quarter in a 
northeasterly direction from Stanhope, near the road leading from 
that place to Hopatcimg Lake. The shaft was nearly fiill of 
water so that no examination could be made of the ore in situ^ 
but many interesting specimens were picked up on the surface. 
Among them were large masses of cleavable pyrrfaotine, or mag- 
netic pyrites like that found at the Hurdtown apatite locality, 
and at the Silver mine. This appears to be the inredominant 
mineral at the locality, and occurs in adnnztore with magnetic 
iron, also cleavable, and polaric, and contains besides small 
nodules of phosphate of limCt sometimes transparent and amber 
colored as at Hurdtown, associated with pyrites in black hom- 
Uende. ^ 

^^ Also a dark green feldspar resembling that found at Long- 
oore's mine and at Hurdtown, mixed with quartz, and associated 
with pyrrhotine. 

^^ Pyrites in seams, irregular strings and bunches, mixed with 
amgnetite, black hornblende and apatite. 

^^A micaceous gneiss, containing much feldspar, magnetite, 
etc., tiie mica having a peculiarly brilliant black lustre, and a 
mirror-like appearance, and its laminae, being arranged in an 
approximately parallel manner, give the rock a very singular and 
brilliant appearance. The olive-brown color of this mica is so 
deep that tiie thinnest films are barely translucent. 

^' A rock composed of an intimate mixture of this brilliant 
mica with pyrrhotine, black hornblende, and a green quartz." 

Stanhope Mine. — The mine is situated in a ridge about seven- 
dghths of a mile north of Stanhope, and about four hundred 
yards E. N. £. of the turnpike from that place to Newton. 
The first workmgs that were made there, about sixty-five years 
ago by Mr. Jonathan Dickerson, are now filled in. The ore 
taken out at that time was smelted at the Loekwood Forge. It 
was afterwards worked by Mr. Simeon ^Dickerson. The iron 
from this ore was manufactured into scythes, and was considered 
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very suitable for this purpose. Some five years since Mr« Ed- 
win Post made an opening from twenty-five to thirty feet in 
depth, about three hundred and fifty yards south-southwest of 
the old mine, and took out several hundred tons of ore, when it 
was abandoned on account of the occurrence of a vast amount 
of pyrites. The ore is composed chiefly of magnetite, iron py- 
rites and a little hornblende. In some portions of it the pyrites 
enters sparingly, while in others it constitutes about one-fourth 
of the whole. 

The wall rock is hard and compact, consisting of hornblende, 
feldspar, grains of magnetic iron ore, pyrites, and a small por- 
tion of quartz. The first is the most abundant constituent ; 
and the feldspar and magnetic iron ore, each compose about one- 
fourth of the whole. 

**LowRANCE Mine.* — This mine is situated in Roxbury 
Township, Morris County, one mile and a quarter N. N. W. of 
Stanhope. Here are one or two small openings on one of two 
parallel seams which were traceable by their attractions for some 
distance in a N. E. and S. W. direction. The holes made were 
80 blocked up with rubbish that I could form no accurate idea 
by actual examination, of the nature of the formation, but from 
several circumstances, such as the contour of the ground, the 
appearance of the ore, which though pyritons, did not seem to be 
valueless, and the distance to which the attractions could be 
traced, the place was judged worthy of further examination. 

^^ The specimens found here comprise the ore, a heavy com* 
pact magnetic iron, containing a small quantity of pyrites ; and 
pieces of black hornblende rock incrusted with transparent opal. 

The Mount Olive Mines. 

^^ These comprise a number of openings, situated in the vicin- 
ity of Mount Olive, Roxbury Township, Morris County, a few 
miles in a southerly direction from Stanhope. The principal 
ones visited were as follows, in the order of their nearness to 

* Extracted from Hr. Wurtz's report 
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Stanhope : Osbam^s mine^ Hilts^ minej Drake^s tntne, and Ste^ 
veni^ miney and there are a number of other openings which have 
been less explored, to which no distinct names have been giyen. 

*^ All the seams of ore known in this Ticinity were discoYered 
at difiisrent recent dates, by Mr. Anthony A. Drake, of Mount 
Olive, to whom I am indebted for many of the facts given in re- 
gard to these mines. The different mines will be described in 
ihe order in which they are mentioned above. 

^^ The OsBORN Mii7E is situated about three miles from Stan- 
hope, on ihe road to Mount Olive. It was discovered in May^ 
1848, and opened immediately upon its discovery. The strike of 
the ore bed is from N. E. to S. W., and its dip probablv 45 deg. 
to the S. E. The workings, which cross the road, extend to a dis- 
tance of but fifty feet along ihe ore bed, and to a depth of twen- 
ly-five feet, the ore having^been reached at the depth of nine 
feet below the surface, and were suspended on account of the 
influx of water, and want of machinery, or adequate water power 
in the vicinity, for pumping it out. The mine is so situated, in 
the midst of a nearly level expanse of country, that in any op- 
erations that may be hereafter attempted, the drainage must be 
accomplished by steam power. The ore-bed where opened was, 
at the surface, as stated by Mr. Drake, from ten to fifteen feet 
in width. Specimens of the ore were obtained, which is mag- 
netic iron, mixed with considerable limonite and decomposed 
feldspar. It is somewhat polaric. 

" Hilts' Mine. — This lies half a mile or more in an easterly 
direction from the Osborn mine. It was discovered in August, 
1854, and was opened immediately. The seam of ore, which 
appears at the place where opened to be five or six feet wide, 
and to dip towards the southeast at an angle of perhaps 75 deg., 
can be traced by its attraction to a considerable distance both 
to the N. E. and S. W. of the opening. The shaft which was 
being sunk at the time of my visit, had reached the depth of 
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twenty-five feet. If the mine should be found worth working, 
it is contemplated to obtain power for pumping the mine, by 
erecting a water wheel on a small stream which runs through a 
shallow yalley, a few hundred yards to the south. 

" Specimens of the ore were obtained, which is a mixture of 
magnetic iron considerably decomposed, with a very large bulk 
of altered feldspar and some limonite. It resembles the ore of 
Osbom's Mine, though much more impure, and like it is some- 
what polaric. Masses of white altered feldspar, sometimes 
associated with quartz and decomposed hornblende appear in great 
quantities among the rubbish thrown out of the shaft. 

"Drake's Mine — Is situated on the property of A. A. Drake,* 
Esq., of Mount Olive, probably two miles, or more, S. W. of 
Hilt's mine, and was discovered in Sept., 1854. The seam of 
ore is on an average about five feet thick, strikes N. £. and S. 
W., and dips to S. E. about 45 deg. The seam has been opened 
to a distance of about one hundred feet, and to a depth of about 
eighteen feet below its outcrop. Not being worked at the time 
visited. Specimens were obtained of the ore, which is very strong- 
ly polaric, quite pulverulent, mixed with much decomposed 
feldspar and stained with limonite. 

" Stevens' Mine— Was discovered in December, 1848, and 

is situated probably a quarter of a mile or more S. W. of Drake's 

mine, on a seam of ore striking from N. E. to S. W., which 

seems to be about in a line with the seam of that mine. The 

dip is about 45 deg. to S. E., and the workings extend about 

ninety feet along the seam, whose width at the S. W. end of the 

workings is two feet, in the middle about four feet, and at the 

N. E. end about one foot. After going down from fifteen to 

twenty feet from the surface of the seam, the ore becomes so full 

of pyrites as to be not worth mining, so that this is the limit of 

the workings in depth. The specimens collected comprise the 

Itanging wall, foot irall and two yanetieB of vxe ore. 
12 
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,, (a.) The hanging vail is a finely granular mLsture of feld- 
^ar and magnetite. 

^^ (i.) The aaasB of the (Mre is strongly polaric, very frangible 
and pnlyemlent, highly decomposed and mixed with much lim- 
onite Bind decomposed feldspar. Some of it is, however, qnite 
^vy and rich. 

^^ (c.) A considerable portion of the ore is similar to the abore, 
bttt so highly polaric as to form the most powerful loadstones 
that I have ever met with from any locality. A piece of about 
a pound in weight will lift a tenpenny nail, and if properly 
mounted would of course do much more. 

" (d.) The footwall is principally composed of altered feldspar, 
but contains also much magnetite, and is much stained with 
Gmonite. The feldspar contained in it is apparently much more 
decomposed than that in the hanging wall. 

" On proceeding northeast from Stevens' mine towards Drake's 
mine, a number of other openings are encountered, upon a seam 
of ore which is apparently a continuation of that at Stevens' mine^ 
'and which crosses the property of John Drake, of Mrs. Solonum, 
and of Charles Solomon. On the property of John Drake, where 
this seam of ore was first discovered in December, 1848, and 
where it was first opened immediately upon its discovery, imme- 
diately adjoining Stevens' mine, is an opening from which speci- 
mens of two varieties of ore were obtuned, namely, from near 
the surface and from a few feet below, containing pyrites. 

^^ (a.) Surface ore ; similar to that of Stevens' mine, but con- 
taining, it may be, less feldspar. 

^* (&•) Ore from below ; very heavy and dense, the pyrites be- 
ing diffused through it very uniformly in small strings and 
bunches. It is not at all, or at most very feebly, polaric. 

*^ The next op^ng, but a few yards farther northeast, is on 
the property of Mrs. Solomon, and the ore here is very similar 
to the above, but less polaric. 

" Some hundreds of yards farther northeast, on property of 



Chftrles Solomon, are several opemogs, and at one plaoe two aide 
by side, which are evidently upon two distinct paraUel seatns of 
ore. Specimens were obtained of the ore from eaoh opening. 

'^ (a.) Ore from the northwest seam ; similar to that of Ste- 
vens mine and the other openings southwest of it, and may thefe- 
fore be on a prolongation of the same seam, bat contiuns less de- 
composed feldspar, is less polaric, and denser. 

^^ (6.) Ore from the southeast seam ; denser still, and more 
compact than (a), but still containing decomposed feld^Mur ; pos- 
sesses little or no polarity. 

^^ On att^tive examination of the ores of this Mount Olive 
•district, tiiere appears to be a great similarity in character among 
them. Thus they all retain indications of having been subjected 
to intense chemical action, being impregnated with limonite and 
associated with highly altered feldspar. On examinaticm ci the 
small opening called Stevens' mine, the only one now in operation 
in which the excavation has be^i carried to sufficient depth to 
expose the structure of the formation, throws considerable B^t 
apon the cause of these appearances. We there see distinctly 
that the whole seam has formerly been loaded with pyrites, 
which for a few feet below the surface, or as far as the action of 
Atmospheric oxygen in solution in infiltrating waters could ex- 
tend, has been removed by oxidation, and a quantity of lim(mite 
only left to indicate its former existence. Now, considering the 
large quantity of limonite found associated with all the other ores 
of this section, analogy leads us irresistibly to the supposition 
that in all probability the structure of the other seams is the 
same, and that after descending below a point which is probably 
at or about the water-level of the locality, they will be found to 
be pyritous to a greater or less degree. 

^^ Marsh's Mine. — This mine is situated upon Schooley's 
Mountain, Washington Townshjip, Morris County, probably a 
quarter of a mile from the Heath House, a few rods to the right 
hand of the road leading to Hackettatowa* There are two open- 
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tegs here within a few yards of eaeh other^ from ob« cf whsoli cm 
was being taken out at the time ntmj wt The depodfc of ore 
here does not hj any nesni present the i^mmetry in stiiko and 
fip wlueh is nsoaHy Ibimdi and ftom the eieayations I ooold not 
make oat aoonrateiy the form of the deposit. Speeimfins were 
obtained of the ore and some of the associated roobi* 

*^ The ore is a hard, compact, yery tongh mistore of a nearly 
amorphous magnetite with crystals of black hombkBde, and is 
much stained by limonite. 

<< The miscellaneous specimens comprise hornblende rook% 
sometimes composed of large crystals, highly pyritiferons, and! 
eorered with efflk>reseenoes of sdnble fermg^l01ls salts ; a feU- 
ipathic rock, composed of large carystals, much altered and stained 
iriih limonite ; an altered feldspar which presents wonderfully 
«e0vate imitations of chips of rotten wood. 

^^ About a quarter of a mile in an easterly direction from 
Marsh's mine liesaoother openii^ of small extent, called ' Dick- 
inson's Bune,' npon an ore-bed of similar character. SpedmeaB 

of Ae ore ihHP^^ ^ be similar to those of Marsh's mine, bntcoii* 
tain more hornblende and are still more amwphous. 

•Mtne^ of the Ringwood^ Copperasy Splitrock, Hibemtay Mount 
Hopti Mount Pkasanty and Mount Ferrum mountain range. 

The Ringwood Mikes. — These mines are situated in a series 
of hills Tarying in height from one hundred and SStj to three 
hundred feet, and lying about one mile west and west-southwest 
of the village of Ringwood, Passaic County. They comprise 
dght distinct mines, besides several smaller openings, which 
were, for the most part, worked previous to the Revolutionary 
war, by the ^ London Company,' who smelted the ore at several 
forges and furnaces in Passaic and Morris counties. Subse- 
quently they passed into the possession of the Ryerson family, 
and in October, 1853, were purchased by the present owners, 
•* The Trenton Iron Company," who have worked some of them 
very extensively since that time. 
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r One of these mmes, known as ihe Oak MivC) is situated on 
ifae southeastern slope of ^^ Hope Hill," about one mile and a 
half northeast of the " Hard," " Blue," and " Mule " mines. 
It was opened by the London Company in 1762 or '63, and^was, 
when they discontinued operations, about thirty feet deep. Af- 
terwards Mr. Jacob N. Ryerson worked it thirty feet deeper ; 
since which time it has been abandoned, and is now filled with 
water to the mouth of the level driven into it. The ore occurs in 
the form of an irregular deposit, occupying a vertical position, 
with a strike about N. E. by S. W., and a pitch in the former 
direction at an angle of 55 deg. It is of a black color, having a 
bright metallic lustre ; of a compact granular structure, and for 
the most part quite pure, containing a small quantity of quarts 
and feldspar in grains, the latter in a decomposed state. 

There are several openings at the south and southwest of the 
Oak mine, which were made by the London Company ; but a 
comparatively small quantity of ore has, however, been taken 
firom them. This ore is generally quite pure, and like that of 
the Oak mine, pitches beneath a capping of rock to the north- 
east. It varies in thickness at these openings from five to ten 
feet. 

The Peters Mime, another of the group, is situated one mile 
ttortheast of the Blue Mine, and was opened previous to tibe Rer-^ 
ehition by the London Company, who worked it very extensively. 
They sunk several shafts, and drove in an adit-level pecm. 
the base of the hill. It is estimated that tibey took out not 
less than fifty thousand tons of ore. Eighteen years ago Mr. 
Jacob N. Ryerson cleared out the old shafts and adit, and took 
•out about one thousand tons of ore. The London Company, in 
working the mine, took out only that which contained the fewest- 
impurities. 

Another of these mines, known as the Caler Mine, is sit* 
>uated at the southeastern base of a low hill, half a mile 
^northeast of tiie Blae Mine. It was opened by Robert Erskine, 



ibe tgent of the Louden Compan;, by whom osly • Mi^ im- 
tkm of ore wm talmi oal« About fosr thouftand tons bimaiMr 
boea x«iOD?ed ftem it| ud moltei at the ftmiaoa rf HorM^* 
Gray, Eiq.) st Pompton. The depont k from fiizteeii to tweib* 
tj feet ki tiiioiuiese ; the opening is from twelve to fearteen feet 
i^-diptli, and about seventy in length. At the southeastern nde 
of the opening is a narrow 'horse/ next to whbhtbere is ore^ » 
few feet in thickness, very soft and mneh inelhied to enubk* 
This is likewise the case with all the ore Mar <be!aittfaoe; but 
on desoending it becomes firmer in' structore, and contains feww 
impnrities. On the southwestern part of the opening fddspar 
is qtdto abundant; in other parte it occurs mingled with quarto ;. 
and near, and at the surface contains rounded particles of phos- 
phate of lime. About seventy-five yards to the N. N. £., in. 
low ground is another opening, where the same kind of 0re 
oceurs. 

The New or Wood Mine, about foor hundred yards nortfar 
east of the Blue Mine> was opened daring the winter of 1864^ 
1^ Ihe Trenton Iron Company, who have token about three bun* 
dred tens cf ore th^pefirom. The dep<;»it is twelve and a half 
fbet in thickness, including five feet of rock intervening between 
ite two parte, the northwestern of which is two and a half feet 
thick, and the southeastern five feet thick. The ore pitdie» 
down towards the northeast at an angle of 80 dei>, and difa at 
88 deg. to the southeast. It is of a compact, gramdar struc- 
ture", of a black color, possesses considerable lustre, and eontaina 
a v^ry little hornblende, together with seams o( translucent 
quarts. The wall rock upon the southeast side, is a coarsely 
granular mixture of fddspar, quartz, hornblende, magnetic 
ir(m ore, and epidote. That upon the opposite side is syenite, 
consisting of flesh-colored crystalline feldspar, hornblende, and 
more or less quarto and epidote. 

The Blue Mine is situated about one mile west-southwest 
of Ringwood. It was opened by Mr. John Ryerson, who worked! 
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it to the depth of sixty feet, and from one hundred and ten to 
one hundred and fifteen in length. In 1853 the Trenton Iron 
Company, under the direction of Mr. Philip R. George, com- 
menced working it, and by November, 1855, sunk a shaft to the 
depA of one hundred and thirty feet, at which depth it has been 
worked, sixty feet northeast, and fifteen feet southwest of the 
shaft. A tunnel was also driven one hundred and seventy-five 
feet in length, from the southeastern slope of the hill, striking 
the deposit about thirty feet below the surface. Since October, 
1853, about six thousand tons of ore have been taken from itSs' 
mine. It occurs in the form of an irregular deposit, with a 
strike about N. E. by S. W., and a vertical dip. Its thickness 
varies from ten to twenty feet, and is greatest about one hun- 
dred and twenty feet from the surface. 

TJie ore is massive, of a light blue color, possesses a bright 
metallic lustre, and contains a small quantity of light green 
hornblende, with very small grains of light grey quartz. Iron 
pyrites also enters intD it sparingly. It is traversed by joints 
running at right angles to the strike. 

The Mule Mine. — This mine is situated about thirty yards 
south of the shaft of the Blue Mine. It was opened and worked 
about sixty feet in length, and forty feet in depth, by Mr. Jacob 
N. Ryerson, but for the last twelve or fourteen years nothing* 
has been done in it. 

The ore occurs in the form of an irregular deposit, Arom four- 
teen to twenty feet in thickness, in a vertical position, and pitch- 
ing beneath a capping of rock to the N. N. E., at an angle of 
from 40 to 50 degrees. A few feet beneath the surface, at the 
N. N. E. part of the workings, it diodes into two branches, the 
one continuing in that direction, and the other turning to the 
north, towards which point it has been worked about twenty-five 
feet, and to the depth of thirty feet. 

The north northeastern branch continues, probably, across the 
tunnel leading into the Blue Mine. 
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Tho ore is of a blue color, highly magnetic, and posseasing a 
metallic lustre. In texture it is compact, occasionallj inclined 
to crystalline. It is nearly free from impurities, containing a 
little hornblende,) and near the rock capping it, a small propor- 
tion of phosphate of lime (apatite.) This latter mineral is of 
a yellowish white color, and of a slightly resinous lustre, and 
oOcurs in rounded particles, generally very small. 

The rock capping the ore is an aggregate of grains of white 
feldspar partially decomposed, black crystalline bomblende, 
and small scales of black and brown mica. A small portion of 
it contains grains of magnetic iron ore, with a little epidote. 

The Hard Mine. — This mine is situated thirty yards south- 
west of the Blue Mine, and has been worked to a depth of one 
hundred and seyenty-five feet. Fifty feet of this distance have 
been sunk by the Trenton Iron Company ; and at that depth 
they have worked it fifty feet southwest, and one hundred feet 
northeast of the shaft, and have taken out about fifteen hundred 
tons of ore, most of which has been used at Pompton. When yis- 
ited, the mine was temporarily abandoned^ and partly filled with 
water, so that a detailed and satisfactory examination could not 
be made at its lower portion. The general character, both of 
the ore and rock, with their relative position, was determined 
from the part exposed. 

The ore occurs in an exceedingly irregular deposit, the general 
strike of which is about N. E. by S. W. At the shaft it is divi- 
ided by an intervening rock (" horse"). Like that at all the oth- 
er mines in this section, it pitches to the N. E. beneath the rock. 
At the southeast termination of the mine, at the junction of the 
ore and rock, it has been worked down at an inclination of 60 
deg. It is of difierent degrees of purity. That from the branches 
of the deposit, next to the "horse," is of a bluish black color, 
with a bright metallic lustre, is massive and compact in struc- 
ture, and contains more or less phosphate of lime, feldspar, epi- 
dote, and pale green hornblende. That from the bottom of the 
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sliaft containd a mach less proportion of these minerab. It k 
highly magnetic, and in some parts contains traces of titaninm. 

The rock of the "horse" is composed of yellowish white 
compact feldspar, light colored quartz, hornblende and yellowish 
g^een epidote, all occasionally intimately mixed with scales of 
greyish white mica, and numerons grains of magnetic iron ore. 
The first three are most abundant, and in about equal propor- 
tions. 

The wall-rocks vary considerable in character, though they 
resemble, for the most part, tiie rock of the " horse." In^some' 
parts the mica is quite abundant, while in others it is compara- 
tively scarce, and unevenly scattered through the rock. 

The Cannon Mine. — This mine is * situated about eighty 
yards northwest of the Hard Mine. The intervening rock is 
gneiss and hornblendic slate ; the former a somewhat coarse ad- 
mixture of hornblende, feldspar and mica ; the latter consisting 
of yellowish white feldspar, light grey quartz, light green. horn- 
blende, and more or less magnetic ore m grains. 

Within an area of one hundred and twenty-five feet, by about 
one hundred, there occur not less than four deposits of ore, 
though doubtless some that appear to be such, are but branches 
of a smgle deposit. 

The first deposit occurs at the southwestern part of the open 
works. It is twenty-five feet in length at its outcrop, and ten 
in thickness. Tne Trenton Iron Company have opened herej 
and taken out about two hundred tons of ore. 

The second deposit is in the southeastern side of the works, 
and is fifty feet in length, by thirty-four in thickness. A long 
time since an opening was made into it to a depth of from twen- 
ty-five to thirty feet, but is now filled with water and rubbish. 

The third and fourth deposits occupy the northwestern part 
of the open works. The extreme northwestern of these is thir- 
teen feet thick, and sixty feet long ; the other is twenty feet 
^Idck, and fifty feet long. They were opened and worked to a 
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depth of from twenty-five to thirty feet by die London Company*. 

The ore of this mine is of both light and dark bke cdonr, 
highly magnetic, of a metallic lustre, and varying in struetnro 
from finely granular to coarsely crystalline. This change in^ 
stmotnre is observed to occur within very small limits ; some* 
times the granular changing to crystalline within a few inches. 
It is not entirely free from impurities, small proportions of 
quartz, feldspar, epidote, etc., entering into it. It also oontains^ 
sparingly, iron pyrites. The ore occurs also in grains ar- 
ranged m lamince through Ae rock, increasing in its proportion, 
at various places, until it constitutes the whole mass. 

About twenty miles southwest of the Ringwood mines, is the 
Mount Hope Tract — one of the earliest opened and most extensive 
swies of deposits in this metalliferous belt. And between the 
Ringwood and Mount Hope tracts, are other extensive deposits of 
ore, as those at Split Rock, which will be considered in a future 
report. 

The Mount Hope Mines* 

The Mount Hope mmes are situated in and near Mount Hope^ 
three miles northwest of Rockaway. There are, in all, nine de- 
posits : four in Mount Hope, three in Hickory Hill, and two in 
Mount Teabo, all of which belong to the Mount Hope Company. 
The oldest workings are in what is called the " Open Work,'' 
"Jugular," or "Mount Hope Vein," formerly known as the 
Mount Hope Blue Mine. These old workings, consisting of two 
inclined planes, carried down at an angle of 25 degrees, to the 
depth of one hundred feet, are about to be cleared out and en- 
tered, by means of an adit, now being driven into them from the 
foot of the hill. The deposit, which at its greatest thickness is 
twenty feet, will average throughout about ten feet, and has a 
dip generally of 68 deg. 
The following are extracts from Mr. Wurtz's report : 
" The entrance to the mine is upon the southwest slope of the 
hill, and the ore has been taken out from the surface downward. 



foH^ng ihe ODlmrq^ tf tke oi^MI lor some luudredfl of yuia^ 
up iho slope of tiie UIl, to a considerable depth, and making uk 
excavation open to the sky during that part of its coarse nearest 
the Mitranee) whence the name ^open workings,' or ^open cut/ 
hf which it is known in the vicinitf . The entrance to this mineV 
besides being Tcry imposing in appearanoe, presents several phe- 
nsmena which are highly instmciive with re£Mreiice to the stmc* 
tire of these formations. The strike of the ontcrop is, as 
usual, about N. £. and S. W., and the sides of the ezcavatioo^. 
which are of coarse the walls of die ore-bed, representing 
therefore its dip at this point are nearly, if not quite, vertical^ 
although elsewhere the dip is steep towards the S. E«, as usoal- 
ly the case. At tihe N. £• extremity of this ^open cat,' or en« 
trance to the mine, where a portion of the ore has been left 
standing above the entrance to the workings beyond, this en- 
trance bebg only high enough to admit the cars which run npofla 
the tramway, it is distinctly seen that the ore-bed is stmli- 
fied, the strata b^g parallel to those of the surrounding gneiss 
rock. Ano&er phenomenon to be seen in this excavation is wor* 
tiiy of an allusion. The perpendicular foot wall is covered witili 
parallel markings, or rather furrows, resembli&g st&atioB on i^ 
lavge scale; these farrows eadiextendttgeontiniiQasIy along the 
wlsda visible coarse of die foot wall, and havbg a getttle indi- 
nation towards the N. E. 

^^ The spedmens odlected from this mine iHnstraite two iSe* 
tkms across the formation, one at the eztrtme nertbeasl itopes^ 
and the other at die extreme southweat psint where the ore is 
accessible, or in a small excavation lying still farther to the 
sesdiwest than the great ^ open eat ' before spoken of. FoUow* 
ing die osoal plan, the latter will be first described. 

(1.) Extreme southwest stopes. The hangmg wall is hig^y^ 
homblendic and schistose, with interpoang layers of browft 
mica. The hornblende is in large crystals and is somewhat al-^ 
teDsd. 
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<< Brannin V«m,'' upon which four or fiye Bbafts have been uaA 
to an average depth of thirtj-fiye feet. This deposit is Terj 
Tariable in thickness, measuring in some places seventeen feet^ 
and in others ^^ cutting out " to one or two. 

The most southeasterly deposit is called the ^^ South Vem,^ 
and has been worked only a short distance from the tunnel. Its 
ihiekness, so far as it has been explored, is four feet. 

The ore, wall rocks and miscellaneous minerals of the three 
last mentioned deposits have been examined by Mr. Wmti a4 
their intersection by the tunnel, known as the ^^ Mount Hope 
Tunnel," and are described as follows : 

The Mount Hops Tunnel. — '^ This is the most important 
mining work in this vicinity. It was conmienced with the in- 
tention of cutting transversely, at the lowest possible point, the 
^jugular vein,' and any other sieams of ore which may exist in 
Mount Hope, and in the course of its progress it has cut at right 
angles, within a distance of about five hundred feet, three ore 
seams, without yet having reached the main seam. Its entrance 
is at the foot of the hill on the S. £• side, and it forms the 
terminus of a railroad now building by the Company to connect 
with the Morris Canal at Rockaway, four miles distant. The 
tunnel is of sufficient dimensions to admit this railroad and ore- 
cava of % laige siie running upcm it. At the time of my visit, 
the tunnel had been driven in as far as a seam of ore about five 
or six feet in width, situated five hundred and four feet firten its 
entrance. This seam, from a supposed identity with that of the 
Teabo Mine, is called the ^ Teabo Vem,' and another smaller 
seam about three or four feet wide, forming the second one cut 
by the tunnel, is called for a similar reason, the 'Brannin Vein.^ 
In order not to attach too much importance to these suppositicos 
of identity, which may not be verified by future investigation, I 
shall designate the three seams according to the order in which 
they are intersected by the tunnel ; the ^ Teabo Vein,' being 
calkd the third seam; the ^Ammin Yein,^ the lecond sean^ 
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«nd another flmall 86«n, bui twa or tluM Itat lii^'MU 
io the eatnmoo of the taoiiely the fot ieeia* 

^^ SpeoimenB were oolleeted firom tiiis tnanalf mmftitt^ aot 
only the ores, hanging nd foot walls of the tbree seaMif hot ate 
the rock at the entrance of the twmely and at two other pointgy 
tiiree hundred end thirty and Sour handled and tinr^ fast, 
respectiyelj, from die eatranoe. Tke smnber ef inifMieHaiicMnw 
^peoiiacns aleo collected from the toimel le lame^ and fhim 
<diaraeter generally ¥«rj uiteieating. • 

'<(!.) The roek at the ntriiMe of the ttmnd la a ooana^ 
gruned schistose miztose of quarts and tMtfBXf tiie Jattar 
iMHig Tergr sneh deetmiMed* 

. ><<8«) The fnfc aeam of tiie faanipqg wnH isa TeiymMhdfi. 
i d w p sicd AUepatfaie gnei8% mixed with maeh Ikaonits Tk^ 
isleavagee of the feldflfMtr arc qakelai^ 

^' Tiie ore ii gnmilar cnrnbly) and miaad with tOQr moak 
ritered iiMilte. 

' ^Thalbet-wattianUigUy.dsadnipQaed(aeareeinkt«iOiQfl^^ 
erystaki of ibld^^ and qoarta, mixed with much Kmonile. It 
ia moffo decempoeed than the hangtag wall. 

^^ (8.) Of the second seam the hanging wall is hq;hljr asUaAeoa 
in atmcinre) and composed of black mica and wUte feldspar* 

^^ The ore has a laminated stmctnre, and contains considerable 
apatite. It contains fissures whose snrfacea are polished and 
resemUe ^ sliokensides.' 

^^ The foot wall is a ooarsely grannlar schist, composed of 
feldspar and qaarti, containing particles of magnetic ixon« 

^^ (4.) The rock at three hundred and thirty leet from the 
entrance of the tunnel is a large granubur, somowhat decompoaed^ 
schistose miztmre of f ddapar and quarts, with particles of mag- 
netic iron interspersed. 

(6.) ^^ The rock at four hundred and thirty feet from the en- 
iranoe is a seystose mixture of green feldspar, white quarts and 
particles of magnetic iron, oontaining seams of pyrites^ 
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^^ (6.) Of the third seam the hanging wall is similar in appear- 
ance to the rock last described, but of finer texture and contain- 
ing pyrites in numerous diffused particles. 

'' The ore is very hard, compact, and fine-grained, mixed with 
a good deal of quartz, and has a well developed jointed cleavage. 
It frequently contains much pyrites. 

^^ The foot wall is similar to the hanging' wall, but contains 
also seams of red hematite, with pyrites. 

^^ (7.) Among the miscellaneous specimens are the foUowix^g : 

^' A variety of specimens of pyrites, generally in seams in 
masses of magnetic iron, these seams being sometimes as much 
as two or three inches in diameter. It is sometimes associated 
with crystals of calcite. The abundance of pyrites in some of 
the rubbish heaps from the tunnel leads to the supposition that 
there may be seams of the rock intersected by the tunnel suf- 
ficiently ridi in this mineral to be made available at some future 
day, whenever pyrites shall have acquired a marketable value in 
this country for the purpose of manufacturing sulphur and sul- 
phuric acid. 

^^ A schist composed of white feldspar and black hornblende, 
the latter predominating, containing large crystals of hornblende, 
and irregular masses in great number, sometimes assuming the 
form of rounded nodules, and presenting precisely the appear* 
aoce of imbedded x>ebbles, of a soft green mineral, having a lam- 
inated structure resembliAg crystalline cleavage, but vidi dull 
surfaces. This mineral has about the hardness of apatite, for 
which it was at one time mistaken, but on chemical examination 
was found to contain but a small quantity of phosphate of lime 
in admixture. It will be submitted to further examination. 
The patches and nodules of this green mineral imbedded in the 
black hornblende give this rock a very singular appearance, which 
is enhanced by seams of green epidote, of very common occur- 
rence in the mass, these seams consisting sometimes also of a 
mixture of green epidote and a browu mica. 
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^' Masses consisting of very irregalar mixtares of large crys- 
tals of apatite, sometimes several inches long and of a lighC 
brown color, with quartz, green epidote, black mica, altered horn- 
blende, and a white calcite which has a pearly lustre and curved 
cleavage surfaces, but contains .no magnesia. These massee 
occur associated with a hard, compact, schistose rock, consisting 
of small intermixed crystals of black hornblende and white feld- 
spar, containing seams of epidote half an inch or more in diame- 
ter and of a beautiful grass-green color. In this rock are also 
found, associated with crystals of apatite, dark brown mica and 
calcite, a peculiar variety of pyrites in crystals, which contains 
copper, but is much harder than chalcopyrite. It tarnishes on 
fractured surfaces to bronze and irised tints. It may be a new 
species, and will be thoroughly examined. But the most singu- 
lar mineral here found, which can scarcely be other than a neir 
species, occurs generally intimately associated with the above 
mentioned pyritoid mineral. It has one perfect cleavage giving 
surfaces of a bright metallic lustre and lead grey color. Its 
streak is uncolored. Its hardness as great as that of quartz or 
greater, and its weight apparently not much less than that of 
magnetite. The imperfect chemical examinations which have 
so far been made, have established the existence in it only of 
titanic acid, alumina (?) and zinc. Fortunately one crystal^ in- 
complete, though of considerable size (an inch and a half in dia- 
meter), was found, which will admit of the approximate measure- 
ment of some of the angles, and thus probably of the determioa^ 
tion of the crystalline form. Whenever time shall permit, a 
complete investigation of this substance will be made. 

The remainder of the miscellaneous specimens are generally 
of less interest ; comprising seams of chalcedony associated with 
pyrites in magnetic iron ; nodules of red hematite in an irregu- 
lar mixture of quartz and greenish feldspar ; a schist, some of 
the laminase of which are mixture«=' of magnetic iron and pyriteii^ 
others magnetic iron and green ft*J.^par, etc. 



in 

^ From a duift jmk isi thk sooond 9mm of ft* tnnd, iMMed 
about forty yards northeast from the latter, and forty feet d«sp^ 
specimen's nf the ore irtre obtained, whiofa is a grannlar and ermn- 
Uy C shobfiveO miztire of magnetic iron with a very large quai* 
titgr of apatite in grannies about tko eiaa of grains ot wheat. 

^^ On the northeast slope of Mount Hope thore area nniaiber 
ef'otter 'mines^ known by iha namea of: the CSay N[ine,)Weloh's 
Sdft) Gallagher's Cut, eto^, iritioh wiere not la opesatioB at the 
time of my visit, and^tima.did not permit' tbtiriTamiTn4iiim Aft 
iba Clay Mne wrae picked up. amo^g thia robbishi. mass«i«ef 
quiiti, iridoL in; plaoea were •honeyeombed and fuft of oamtiefl 
eontaanng limoBite^ aad frequentiy linedwidi beautifuldmsy cqrs** 
taHiiationSi of qoarti and mammillary ohaloedony^ At Weloh^a 
Brift were picked up specimens of UaekhorBblende sehist, oon^ 
iaining in fissures a tnmspurent violefe-ooloped mineral which ia 
pvobably flnor spar, but is ia too small quantity to. be esamined* 
Clystab of apatite of some siie were also observed hereb M 
Ghdlag^'s Cut, the same violet^colored mineral was foand inr 
small quantity in fissures, and specimens of black crystallina. 
hornblende were obtained, containing dissemmated apatite,"tiie 
latter sometimes in osystals several indies in their dimensions.'' 

The Hickory Hill deposits are more to the nerffaeast thaa 
tiiosein Moiat. Hope. The workings iatiieai are not of greafr 
extent, being chiefly levda driven iat a short distanea ii^ thoi 
hill. Their average tiiickness, so fSur as opened, is thraaleet,' 
with a dip of 65 deg. 

• « In the elevation lying contiguous to Mdmt Hope on the 
noctkeast are two mines known by the names of Hidcory Hill 
Nordi Drift and Hickory Hill South Driftu Of these, time per- 
mitted only the examination of the Nortii Drift. Specimens of 
the ore and of the two walls were obtained. 

^^The hanjpng wall, is a ooarsdy crystainne higldy bom* 
blendic schist, containing some diffused feldspar and brown mica. 

13 
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<< The ore is a finely granular mixture of mafnetic iron and 
quartz. 

^^ The foot-wall is a yery irregularly laminated sehiBt^ oom- 
posed of a mixture of yariously sized crystals of greenish black 
hornblende, white feldspar, quartz and brown mica* It is some- 
what decomposed. 

^^ About half a mile in a southeast direction from Mount Hope 
lies a deposit of bog iron ore or limonite, said to be of consider- 
able extent, covering fourteen or fifteen acres of ground and hay- 
ing a thickness of from one to two feet* It lies but a few inches 
below the surface, and is mixed with pebbles and other extra- 
neous materials in places. The railroad to Rockaway, now in 
process of construction, passes through the midst of it. Speci- 
mens of this mineral were collected, and a partial analysis has 
been made, which indicates the presence of much manganese,- 
much less phosphate of lime than those deposits generally con- 
tain, no sulphur, no lime, and no magnesia. This result shows 
that this ore must be of yalue for mixing with some other ores, 
and a complete analysis will hereafter be made. 

^^ In this connection must also be mentioned another deposit 
of bog ore found about one mile north of Dover, along the road 
to Mount Hope, on the property of Mr. James King. The ap- 
pearances presented here are such as should encourage farther 
explorations. Specimens were obtained, but no opportunity to 
examine them has yet been had, except to ascertain that it also 
contains considerable manganese. 

' ^^ In the immediate vicinity of Dover, as on the meadows lying 
east and northeast of the village, indications of bog iron ore were 
observed, and future observations will undoubtedly develop many 
deposits of this substance throughout this whole section. The 
great abundance of chalybeate or iron springs observed through- 
out the whole of the gneiss region, of the deposits from which 
these beds of bog iron ore consist, shows that there must be a 
great quantity of it in various places. Too little attention, in 
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my opinion, has been paid to this ore throughout this part of tiie 
country. The manganese which it usually contains must make 
it of yalue in many cases for mixing with the magnetic ores." 

On the southeast side of Mount Teabo there are two deposits^ 
upon the property of the Mount Hope Company, both of which 
have been extensively worked. One of them has, however, been 
temporarily abandoned. Upon the other, which is called the 
'" Elizabeth Vein," the workings consist of a level which has 
been driven for a distance of two hundred and forty-one feet, 
passing a fault of five feet. At this distance the deposit begins 
to rise towards the surface, ^^ cutting out" in the bottom. 
Higher up the hill three shafts have been sunk, the deepest of 
which is ninety feet. The average thickness of the ore is six 
feet, and its dip 72 deg. This deposit is very curiously curved 
In a series of undulations, in the direction of its dip ; and the 
dip changes every seven or ten feet- The workings upon the 
{he abandoned deposit are said to be very extensive, consisting 
of three shafts about two hundred feet in depth. This depesit, 
like some of the others, varies considerably in thickness, being 
from three to eleven feet* 

Teabo Mine. — Towards the southwest, and on the southwest 
nde of Mount Teabo, is the Teabo Mine, now owned by the 
Olendon Company. But one deposit has been opened at this 
this place, though it has been worked to a great extent, the main 
shaft being more than two hundred feet in depth. 

* ^^ At the time of my visit it was not in operation, and although 
mostly free from water, not very accessible on account of the de- 
cayed and broken condition of the ladders by which the descent 
is made into the mine. With much difficulty, however, and at 
considerable risk of life and limb, specimens were obtained from 
the bottom of the principal shaft, about two hundred feet below 
the surface, comprising the hanging and foot walls, and the ore 
lying next to each. A number of miscellaneous specimens of 

m 

♦ Tnyrn Mr* Worta's Bepori 
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interest were also found among the mbbish around fSttt aiqiitli of 
the shaft. On account of tlie difflcnltj, or rather im pogri j Mli^ 
of access, no examination iras made of the form anddiiQeiii^ltaia 
of the ore-bed. 

^^ The hanging wall, at two hundred feet deep, is a suqaeeons 
eelnst, sometimes containing much magnetic iron in seanm aud 
bunches, and some white feldspar- 

^^ T4ie ore next the hanging wall is very heavy apd lUqrd^ e(M|r 
tains a few granules of apatite, and considerable qmutM* 

^ The ore next tiie foot-wall is yery similar in appe^rancej but 
eonteins considerable mica. 

^'The foot-wall is Eke the hangmg wall, but more schisbMie in 
suuccure. 

^ The miscellaneous specimens are principally micap^ous and 
bbckhomblendio schists, in some the homblendfc deayages being 
quite large. In one was found a perfect crystal of homblende» 
in the form of a hexagonal prism, derived of coarse, from aQ 
oblique rhombic.'^ 

AxxxK MUTE. — About half a mile southwest of the Teaba 
Mine are tiie deposits in which the Allen and Richard Mines are 
situated. At the Allen Mine there is but one deposit, which is, 
koweyer Jdivided for some distance below the surface by a ^^horse.'^ 
At the junction of the two parts the mass is twenty-two feet ia 
Uddbiess. A pitch towards the northeast is. quite perceptible, 
the ore '^ cuttmg out " at the southwest end, as in the Elizabeth 
Drift at Mount Hope. The working of the mine is, at present, 
confined to the northeast end. It is entered by an adit six hun- 
dred and thirty feet in length, penetrating the hill at ri^t angles 
to the course of the deposit, which at the entrance of the adit is 
twenty-three feet in thickness. The work has been carried on 
from the adit towards the northeast, for a distance of two hun- 
dred and thirty feet ; and towards the southwest about three 
hundred and fifty feet The thickness of the ore at the northeast 
end, near the bottom of the workings, is nine feet ; at the south- 
west end, near the t(^, it is four feet. The dip is about 65 deg. 



From this mine to tlie canal the distance Is about two miks and 
a half. 

* ^^ Eztensiye and highly interesting suites of specimens were 
collected at this mine^ illustrating sections across the formation 
at three different places ; namely, at the northwest stopes^ in 
the deepest part of the mine, just where the rock or ^ horse ' 
<3omes in and divides the ore-bed ; at the extreme southwest por- 
tion of the mine ; and at a point about intermediate between the 
two ends. Specimens were obtained also from the small south- 
east seam in the northeast workings, near the point where it 
thins out, illustrating a section across it, besides a very large 
number of curious and interesting miscellaneous specimens. 

" (1.) Northeast workings, or deepest part of the mine. 

*^ (a.) The hanging wall here is a very isingular rock, being 
of a schistose structure, and apparently composed of an intimate 
mixture of magnetic iron with another mineral, probably horn- 
blende, both the constituents being in very small particles. Its 
peculiarity consists, however, in containing numerous rounded 
nodules, which are composed of a greenish feldspar with mica 
and magnetic iron, all in small crystals ; around which the lami- 
nae of the rock are curved concentrically, thus showing them to 
be true pebbles, or .the debris of a pre-existing rock. iSome of 
{hese pebbles are themselves schistose in structure, their landna- 
fion not being conformable with that of the surrounding rock, 
fims indicating still another previous epoch of deposition. This 
took contains frequently also large seams of brilliant pyrites, 
and numerous fissures and cavities which are lined sometimes 
With quartz crystals very perfectly formed, mixed witli limonite, 
sometimes with incrustations of a very delicate transparent mam- 
miliary opal, sometimes with very handsome rhombohedral crys- 
tal of a pure white opaque chalybite. 

^^ (6.) The ore on the southeast side of the bed, next to the 
hanging wall, is very dense, heavy, hard, pure and fine-giiuned| 

* From Jfrw Worti'i R^rt. 
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with tbe jointed structure Btrongly dereloped. Tli0 two piiiMi* 
pal joints being about at right angles to each odier, ffivile {hd 
mass into rough rectangular prisms. 

^ (c.) The ^ horse/ or wedge of rock which diyides flie ore*fcecl 
at this point, is a compact, toug^, coarsely granular mixture of 
feldspar and magnetic iron. 

^{d.) The ore on the northwest side of the bed, next to the 
fSot-wall, is crystalline, usually granular and pulyerulent C shot • 
ore 0? fti^d mixed with some quartz. 

^^ {e.) The foot-wall is a mixture of Emad crystals of a green- 
ish feldspar with black hornblende and considerable magnetic' 
iitm, containing also seams of the latter mineral. 

^^ (2.) Small seam on the southeast side of the horse in north- 
east workings, (a.) The hanging wall of this is a compact,. 
tou|^, granular, crystalline feldspathic rock, containing patchea 
dS hair-brown mica. 

" ((.) The ore is coarsely granular and somewhat crumbly,, 
with a subschistose structure. It contains some apatite, and is 
feebly polaric. 

^ (c.) The foot-wall is a schistose feldspathic gneiss with con- 
siderable intermixed mica and magnetic iron. 

^^ (3.) Section at the intermediate part of the mine. The 
hangbg wall of the southeasterly of the two* seams is a schistoso 
mixture of small crystals of feldspar, with a little dark brown mica». 

'^ The ore of the southeast seam is a pulverulent granular 
magnetic iron, mixed with quartz and granules of apatite. It is' 
a littie polaric. 

^' The foot wall of the N. W. seam much resembles the foot 
waQ at the N. W. workings, but contains more mica, and less 
magnetic, iron. Cavities were observed in it containing the same 
white chalybite crystals, described as occurring in the hanging 
wall at the N. E. workings, sometimes soft and altered, but re- 
taining their form and whiteness. Crystals of quartz were also, 
found in the forms of double hexahedral pyramids, and termina- 
ted hexagonal prisms, tolerably perfect and transparent. 
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^<(4.) Extreme S. W. wodkmgs. (a.) The hangiiig wall of 
&e S. E. seam at this place is finely granular and schistosey 
being almost wholly decomposed feldspar, with a few grains of 
limonite and decomposed hornblende. 

^^ (5.) The ore of the S. £• seam could not be obtained. 

'^ (c.) The rock separating the two seams is here a micaceous 
schist in a high state of decomposition, and contains some de- 
composed feldspar. It somewhat resembles in appearance and 
structure the hanging wall at the S. £• end. 

^^ (d.) The ore of the N. W. seam is heavy, compact, and 
jointed, and is mixed with a little apatite, quartz, and decom- 
posed hornblende. It is considerably stained by limonite. 

^^ (5.) The miscellaneous specimens are as follows : 

^^ (a.) Masses of feldspar of a greenish or greyish color, hav- 
ing continuous cleavages, frequently six or more inches across. 
Masses were found several feet in diameter, composed of almost 
pure feldspar, presenting throughout cleavage surfaces of these 
dimensions. These crystalline masses are sometimes pervaded 
entirely by seams of black hornblende, without in the least de- 
gree interrupting the continuity of the cleavages. The angle 
between the two principal cleavages, measured with the common 
goniometer with the greatest precision possible, seemed to be a 
right angle, and the mineral is therefore orthoclase* 

^^ (&.) The most interesting cabinet specimens collected at this 
mine are masses having a regular pudding-stone structure and 
appearance, which are composed of sharply angular masses and 
nodules of crystalline granular magnetic iron, evidently the firag- 
ments of a formerly existing formation, which has been broken 
into pieces by violence, cemented together by a white opaque 
crystalline carbonate of iron or chalybite. The color of Una 
chalybite is so purely white, and it is so generally free finom all 
stain or tarnish, and has such a brilliant pearly lustre, tiiat it 
was mistaken for pearl spar, or dolomite, until examined chem- 
ically. Cavities are found lined with beautiful rhombohedrons 
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6f ibis mineral) having curved mOtboeB m ii OiJimiBmMit;oh>^ 
lybite. Besides caiibonate of iro% it tsMtains mmU (fmlliiim 
(Mf ihe earboMtes c^ lisae and nii^gpaei% batlB imaotedfiipoArfegr 
acids, onlees boiling. It ocenrs BOmetiiiMa aeoociijtod iridn h9g9 
masses of pulvenil^t limoaitey probably the prodjoet of its 9ini 
deoonpoeitioii ; sometimes also iriih crystals ^f p^tes, <jf the 
metamorphosis of which it may itself be a prodhiot. It some* 
times has hexsgonal plates of an olive-|;reen . moa (fdilogopiteT) 
aasociated with it, which have iM>t yet been eflMmed. 

^^ (c.) A hard oompact crystalline Uaek hombleDde aohisi, 
ooataiailg -a little feldspar and interspersed grains of pryrites^ 
pervaded by seams of magnetic iron and bright green epidote* 

" (d.) Highly interesting speoimittis were obtained of regriar 
fiflStfre veins on « small scale, which pervade the magnetic iron. 
JL l99asTene fractore of one of them is eisceedingly beantif nl| 
)>endes bei^g very insteuotive with regard to the mode of form* 
ation and strmtnre of fissnre yma. Botfi walls are lined witha 
Ooating vevy nnifonn in thickhess, of brilliant pyrites, while the 
M&traJfl fifled: with OQrstalline white chalybite. In some places 
griMvetiie vein thick^is up, crystalline bunches of quartz appear 
jBftbedded in the chalybite. 

^^ (e.) A black h(Mmblende schist, with some diffused crystals 
of white feldspar, contuning the peculiar angular masses of 
magnetic ircm, with Urge crystals of orthoclase, and nodules of 
green epidote. 

^^ (/•) Some of the qnartz contuns minute particles of ohal- 
copyrite, (copper pyrites.) 

^^ {f.) A massive schist, composed of black hornblende, green- 
ish feldspar, and magnetic iron, all these minerals being in large 
(Crystals, and the schistose structure of the mass well developed. 

^^ (A.) Rhombohedrons of chalybite, with the faces covered 
iKth drusy crystalliaations of quartz. 

^^ (»•) SMns of magnetic iron in hornblende schist, not more 
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tbtn iAJB^ in tUokMiS, 3ri^lnMAg a hij^y jai&iel (rtfMtve 
Slid cleavage, tilie piiiies it the joints not being exaoil|; at ng^t 
«n|^e& to the waBl of the seam. 

^^Qc*) A rook of singular appearance, which occnrs in large 
BUUM66 mwng the tefose of the mine, being a miztore in about * 
«qiuil qpNotities^xf tfmall masses of magnetic iraaad deaTable 
groen Mdspar, from the sise <^ a pin to tiiat of a haael nnt, or 
laiger. The contrast of colors produces a peculiar effeeb 

'^' It will be perceiTcd lirom the descriptions of die dfifarant 
ores of tins mine, that most of them are of unuaual parity and 
freedom from the ordinary tsontaminations, and that th^ must 
therefore be eminentiy fitted for the production of Ihe finer kinds 
of iron and steel wares. At the Bame time the quantity of these 
ores which haye been taken away, judging from the extent of 
the ezcayation, and the greater part of which has undoubtedly 
been used for inferior purposes, or' in short thrown away, must 
have been very great." 

Richard Mine. — A few hundred yards from the Alknt Mine 
is the Richard Mine, apparently situated in tiie same deposit of 
ore, which is here from three to fiye feet in thickness. The ore 
is finely granular, and contidns small nodulea of apatite. 

HovNT Pleas AKT Mine. — In the same range, and half a 
mile farther to the southwest, is the Mt. Plaaaaat Mine^ whioh is 
situated in a low hill, neariihe junction of the ftoakamif xirer, 
and th^ Burnt Meadow brook. It is about thia^'^uafftan of a 
mile from the eanaI,to which. tiie ore is tranqported by a rail- 
road. 

Iliere are three deposits at tiiis locality, the most nortiiwest- 
erly df which has been worked yery extensively at its northeast- 
em part The great difficulty in oyercoming the water^ which 
aocumulates here on account of the looseness of tiie ground, 
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workinB of thii and of dw ^jna 
Mino is Toy miuA MkonaAered 
by fuilta ("ofbeti'M InduaBaintt 
then tre five, iHatk inelme kt an 
is^e of »boat 75 deg. tomtds the 
northewt. 

Thofintftoka (ng.l*,)ii ftva 
feet It ifl at » diatanoo of ei^^- 
five feet firom the BonthireBt end of 
&Q iiuiie> From thisi at a distauoe 
of for^-five feet, ie a second fault &« 
Tlie tUrd fault c iB broken by the 
croBS slide or fault g, the lower part 
being one hundred and BOYenty feet 
from the sonthweet end, and the up- 
per part one hundred and forty feet. 
At a Stance of thirty-fife feet, d, 
is the fourth fault, also broken by 
the croBB Blide g. At a difltance of 
three hundred and fifty feet from Hia 
Bonthweat end, ia the largest and last 
fault, «■ It is twenty feet, dividing 
the northeasterly and Bouthwesterly 
workings. 



* This section is dnwn to » wmI« of one 
hundred and dxtf feet to one inch. Tha 
p&rt in blaok represent! the extent to 
which the ore hu bean remOTed ; the hor- 
izootal lines represent the ore remftiiuiig; 
the heavy white lines the shKfts and lev 
els ; and the light colored line shows the 
posidoa of the &ult3. 



. '* The foA^cok o£ theM foolti will b« Iwtter imiUntood li; 
nfennea to the exaggerated horinntal BectioD (Fig. 2*), in 







irhioh the same letters designate the same parts as represented 
in the Terticat Bection (Fig. 1.) The extreme length of &e 
irorluDgs in the Bonthwestem end is two hundred and serenty- 
fire feet, and the dep& one faondred and for^ feet. The thiclc- 
iiesB of the ore in this part is seven feet, and its average dip 50 
deg. The working at the northeastern end has aa extreme 
length of five hondred feet, and extends nader the low ground at 
Burnt Meadow brook. The greatest depth at 1^ end, which is 
at the pump shaft, is two hundred and twai^-five feet. 

t " Specimens were collected of the hsof^ wall, foot-wall, and 
ore, at five places along the course of the ore-bed ; namely, at the 
northeast stopes of &e northeast wnklngs or extreme north- 
eastern limit of the mine ; at the northeast stopes of the south* 
west workings ; at the east and west ofisets ; and at the south- 
weft stopefl of the southwest workings, or utreme southwestern 

* la tfaia section, the saun of we in repnwnted bj the ahort pinlld lines 
imming tanmnelj to the mcUod. Ttie longitadmil wale ^ tirtj feet to 
one inch ; the tnosreru Male twenty feet to one inch. 

t From Ur. Worts's Beport. 
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Ihnit of the sdne. A greit Hai&btt dPIi!|^ ililiidtli^^bAfe^. 
hneottB tiidneinilB Wttre abo found. 

^^(D Extrane nortiieast 8ti9«g« The hiiipiig wall herfpn* 
aents a 'n»Qr Taricgited and remarkabla appfMinnflft» bdmgjR 
iithi|liiii«iihaiiqflaigaLiijilriirf^ai^^ 
Mua: IttnAlflDde aid faoim^iiaa, B w a alt aa a Wil^^ 
vf -ttiiilpalio iro&« 

*^ The ore is flatly grantalAr nd 
aderaUe apatite in gramte. 

<<The fbot*iraU 18 m tiuDlj faminaied flady iraante wKal^ 
composed of white feldapar, blaek hoRdbbade, brown nimy aaid < 
quartz. In some plaoes it containa aeana of epidote* 

^^ (2.) Northeast stopes of southwest woildngB. The han|^ 
wall is imperfeotly schistose, the laminae being black hornblende, 
feldspar, and light brown altered mica« 

'^ The ore is granular, with a few grains of a greenish decom- 
posed mineral, which is not apatite. 

*^ The foot-wall is an indistinO^ sdiistose, finely gfamdar 
ntxture of green feldspar and (mttlueeiit quarts. 

^' (8.) Extreme southwest stdpes. The hanging wall is gene- 
tally a highly ci(ystallin!e mass of black hornblende, aoinetimes 
cont«ttii^ moiAi fddspar, and sometames mica and calcite. It 
has abo fieqpiflnt' incrustations of calcite in fissures. 

^^ The CM is granular and very nearly pure, containing in ad- 
ttutture'a soft green mineral, which is probably a product of 
alteration of the hornblende of the hanging wall ; and also some- 
tfimes incrustations of calcite in fissures. It contains abo in 
IJlftOes a Yew granules of apatite. 

^' ^•) The msBoenaneoas ^ecimens comprise iihe following : 
A translueent maArire quartz, whi<A occurs in imbedded masses 
(small ^ horses ') in the ore. It is particularly interesting {rem 
4K>ntaiiuQg ooeasional small bunches 4^ ohalcopyrite or eoj^per 
pyrites. 

^^ Apatite, or phosphate of lime, sometimes in masses six 
inches in diameter and haying imperfect but continuous cleay- 
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9kgj98, which pervade the whole masfl^ showing ihem to belong to 
large crystals. Several yery perfect terminated crystals of apa- 
tite were also found. It is opaque and of reddish grey color^ 
being son^times associated with large crystals of black horn** 
blendje or irregularly mingled masses of quartz and magnetic 
iron. Most of the masses of phosphate of lime were found in a 
hetq;) of fragments which appeared to have been taken out in ex- 
cavating a shaft which has been sunk to the ore near the north- 
east extremity of the mine, and there may be a seam of the rook 
in this place containing a considerable quantity of this min^ al» 

^^ Irregular mixtures.of large angular masses of granular mag- 
netite aod^quai^z cemented by white crystalline chaly bite, (spathic 
iron), with seams of pyrites running irregularly through the 
mass, containing also crystals of apatite several inches in dimen- 
sions, and forming very handsome specimens. 

^^ A soft green mineral, columnar or subfibrous in struetuve^ 
the fibres being brittle and sometimes six or seven inches long* 
The same mineral occurs also without the columnar s^cture^ 
but apparently amorphous, and mixed with crystals of horn- 
blende in seams in hornblende rock. Its constituents, according 
to analysis, are silica, lime, small quantities of magnesia and 
iron> with water. It is probably, therefore, a product of the 
metamorphosis of hornblende. 

^^ Masses of black hornblende, with cleavage surfaces several 
inches across, found at the southwest extremity of the mine« A 
qualitative examination of this mineral indicates the. presence of 
silica, iron, magx^sia and lime, the quantity of lime, aS' for cer-^ 
tain reasons I had anticipated, being apparently in much excess 
over the magnesia, thus making the mineral a lime hornblende. 
A quantitative analysis of this hornblende will be made. 

" Specimens of a granular, crystalline, highly schistose rock^ 
formed of apparently contorted laminae of white feldspar, black 
hornblende and magnetic iron, the laminae in one case being bent 
entirely double, a layer of magnetic iron appearing in the centre, 
with the others arranged concentrically around it. 
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' *< Sesms ud 1»iiiiAm of wlute erystillu^ 

iiferoiu oilcdtey !n quarts. 

3b.^ IfiztaOM of if^tite'ftttd ^[a*rh in hige crystate, oontiSiiIi^ 

Broad filatee of hair-lirown mica, in fiflsnres in f eldspalMe gncitos. 

Tiri xnt tiiree small crystals of sdroon irere also Ibnnd at this 

<<The feldspar crystals of this mine were ezanuned to determine 
{heir species. Three cleavages were fonnd, llie two most 
distinct, O and { i, giving \rith the common goniomeler ab 
angle of 90 deg., thns making the nuneral orthoclase. The third 
made with t i the angle 90 deg., and supposed therefore to be 
i i^lui ; t < was fonnd to be 121 deg. instead of 116 deg. Y 
lnin.9 as it should be in orihoclase. The examination will be re- 
Jwated." 

Huff Mine. — ^The Huff Mine, which is next in a soathwest- 
erly direction from the last named, is not upon the same range, 
bat a quarter of a mile northwest of it There are three depodts 
here, all of which, although fbnnerly more or less worked, are 
now abandoned. Near the Washington Fofge pond, about a 
quarter of a mUe from this mine, and like it aside of the gene- 
ral range, is the Burwell Mine, which is also abandoned. 

The next deposits that occur in a southwesterly direction from 
this locality are those of Irondale, beginxung within a quarter of a 
mile of the canal bank. On the first of these is the Harrey Mine, 
which has not been worked for seyeral years ; then succeeds the 
North River Mine, apparently upon the same deposit in which 
the Hubbard Mine is situated — a deposit remarkable for dipping 
at a lower angle than any other in this section, namely at 80 
deg. The seam or deposit of ore is from two to eight feet in 
thickness, and has been worked to the depth of seventy feet. 
Southwest of this are the Stirling, Spring, and Sullivan mines. 

The deposit of ore in which the Stirling mine is situated, is 
from six to sixteen feet in thickness, including several small 
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MMUi of rock (^hoxm ')• It pitches beneath a cappiog of tod( 
towards the northeast, and dips towards the southeast at an angle 
of 45 deg. 

^^ Within a quarter of a mile of the Stirling, is the Corwin 
Mine, which like the Huff and Burwell Minesjls a short distance 
to the northwest of the regular range, apparently upon a differ- 
ent and parallel series of hills. The ore has been taken out on 
this deposit, for the distance of about three hundred yards. The 
workings at the northeast end extend to the depth of ninety 
feet, when they run out to the surface at the southwest end.'' 

Mr. Wurtz has described the Corwin, Stirling, and Hubbard 
Mines as follows : 

^^ Corwin Mine. — The seam of ore which dips to the S. E. 
at an angle of about 46 d%., is from five to eight feet in thick- 
ness. Two shafts have been sunk at this place, seventy-fiTe 
feet apart, and the ore is opened to a depth of about one hun- 
dred feet. Specimens were procured at the bottom of each of 
these shafts, of the hanging wall, foot wall and ore. 

^^ (1.) At the bottom of the N. E. shaft the hanging wall is a 
schistose, small granular rock, the laminae of which are some- 
times contorted. Its constituents are generally black horn- 
blende, and a white or green feldspar, the latter predominating, 
with a little dark brown mica disseminated ; some lamin®, how* 
erer, consisting entirely of black hornblende, or of magnetic 
iron. 

^' The ore is apparently similar to that at the S. W. shaft, 
described below, but unlike that containing little or no pyrites 
intermixed, this latter being replaced by specks of limonite, or 
hydrated sesquioxide of iron, indicating the oxidation of the py- 
rites, and removal of the sulphur. Some specimens contain 
much phosphate of lime intermixed. 

^^The foot wall is a thinly laminated, coarsely crystalline 
schist, composed of quartz, green feldspar and black mica, uk» 
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t^ifiised in pUeet mlh modi wigftie hnmi 
Ij decompoeed* 

^'(2.) At tbe bottom of the southwest shaft, the haogpi^iiril 
is coarsely sehistose and ssaall grannlar in straetnre^ c enp oaa d 
of qnarts and green feldsfMury the latter predoDUBatuig in qna%* 
tity. Some lamin» contain mnch magnetie iratu 

'' The ote is finely grannkr andenunblyy (Shot oxe^ oonteUH 
kkg disseminated qpecksof pyrites^ and — mijim small q^eehs 
of phosphate of lime. 

^ The foo4 waiD is noall granidar and hi^y sehistose^ oe»* 
posed of a white feldqpar, black dft brown mica and Uack horn- 
blende, with a few specks of pyrites, and in some places nmth 
migBCtic iron* 

'^ Stollivg Mm. — ^It isme of the most important minest la 
this section, and has been and still is very prodnotiTe of.oseu 
The seam of <»re is inegolar in width. The workings extencl 
along the seam for a distance of three hundred feet, and at tkft 
deepest part of the mine, which is at the middle slopes, the ore 
has been exposed to a depth of one hundred feet from the sur- 
face. The strike of the seam is as usual about N. £• and S. 
W., and its dip, followii^ that of the beds of gneiss betweea 
which it is interposed, is yariable, being in some places 45 deg. 
or more, while in others not more than 30 d^. Specimens were 
collected of the ores at the two extreme ends of the mine, as 
well as in the middle stopes, or deepest part of the mine, togetfi- 
er with the adjacent walls, wherever it was possible, the foot 
walls at tbe N. £. and S. W. stopes being inaccessible at the 
time of my yisit ; also of a ^ horse' which occurs here. 

^^ (1.) At the extreme N. E. workings the hanging wall is a 
highly decomposed schistose rock, composed of small grains of 
feldspar, with some quartz and a few grains of magnetic iron in- 
termixed. 

** The ore is very crumbly, granular ('shot ore'), much stained 



209 

with limonite, and mixed with very much of a pulyerolent white 
substance, which is apatite in a highly altered state. It has a 
jointed structure, and a very feeble, scarcely perceptible po- 
larity. 

'^ (2«) At the middle stopes, the ore is a mixture of granular 
magnetic iron with much phosphate of lime in granules and no- 
dules. It partakes very highly of the character of ^shot ore,' 
being easily crumbled to a coarse powder between the fingers, 
although apparently compact in the mass, and presenting no in- 
dications of the least decomposition. It has an imperfectly 
jointed structure and is feebly polaric, though more so than the 
ores from the two extremes of the mine. 

" (3.) At extreme S. W. workings. The ore is precisely 
similar to that at the other end of mine, though probably less 
impure, and not so much decomposed. 

^^ (4.) The ^ horse' is a rock of peculiar appearance. It is 
strongly schistose in structure, some lammse bemg composed of 
coarse crystals of feldspar of a dark color, black hornblende and 
magnetic iron ; others of a mixture of feldspar, quartz and mag- 
netic iron I others still of a mixture of magnetic iron with a very 
large proportion of phosphate of lime, the latter forming more 
than half the mass. In this rock were observed imbedded mas- 
ses in the form of rounded nodules, apparently feldspar, and 
haying a distinct cleavage, resembling those found at the Mount 
Hope TunneU 

^^ Hubbard Mine. — The seam of ore is but from four to four 
and a half feet thick, its course being about as usual, N. E. to 
S. W., but its dip much less than usual, or only 80 to 35 deg. 
from the horizontal. Specimens were obtained of the hanging 
wall, foot wall and ore. 

^^ The hanging wall is a coarsely schistose mixture of large 
crystals of quartz, magnetic iron and hornblende, the latter min« 
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eral predominatiDg) and the two latter Bomewhat altered by ox- 
idation. 

''The ore is a granular mixture of magnetio iron and pfaoe- 
phate of lime, the granules of both being ver j small. It has a 
jointed structure. 

•' The foot wall is a coarsely crystalline mixture of quartz and 
feldspar, the latter pr^ominating ; sometimes intermixed with 
magnetic iron. The schistose structure is not apparent." 

About a quarter of a mile southeast of the Stirling Mine, 
is the Jackson Mine, and about a quarter of a mile southwest of 
the Jackson Mine, is the Randall Hill Mine, situated apparently 
in the same deposit, the latter being somewhat nearer the sum- 
mit of the hill. While at the Randall Hill workings there are 
two deposits, only one has been opened upon at the Jackson 
Mine. At Randall Hill, the workings were the more extensire 
of the two, and at one time a steam engine was employed to 
pump water here through a shaft nearly three hundred feet in 
depth. Both of these mines are, at present, abandoned. 

In a southwesterly direction, at the distance of a quarter of a 
mile from the Randall Mine, and about one hundred yards south 
of the road from Dover to Stanhope, is the Mellek Mine. 
This mine has been also, for the present, abandoned. 

The following are extracts from the report of Mr. Wurtz : 

'^ The seam has been worked from northeast to southwest about 
forty-five yards, and throughout this distance it preserves, like 
that of the Byram Mine, considerable regularity of form, being 
usually about two feet thick near the surface, and gradually 
widening to five feet towards the bottom, the mine being about 
one hundred and thirty feet deep. The dip is towards the south- 
east, as usual, and very steep. The specimens collected were 
as follows : 

" (1.) The hanging wall at the extreme northeast stopea of 
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tfvb mine ; a mixture of jpartially decomposed felds^tii^ ylfySx 
quartz, containing considerable magnetic iron. 

" Tlie ore at the same place, which is heavy, of columnar 
structare, and contains interspersed nodules of altered apatite. 

^^ The foot- wall at same place ; very «imilar to the hanging 
wall, but contains less quartz and magnetic iron, and is more 
decomposed. 

^^ (2.) A small ^ horse ' found in the seam of oire ; a fine- 
grained mixture of light bluish feldspar with small quantities of 
black mica, quartz and magnetic iron. It is not so much decom- 
posed as most of the other rocks found at this mine. 

^^ (8.) The wan of a small ^offset,' or fault in the strata, which 
displaces the seam of ore a few feet, and which is composed of a 
decomposed feldspathic gneiss. 

^^ (4.) The hanging wall in extreme southwest stopes ; a mix- 
ture of bluish feldspar, partly decomposed mica, and magnetic 
iron. 

^^ The ore in same place ; mixed with altered apatite and 
other minerals, and containing seams of decomposed homblendic 
gneiss. 

^^ The foot-wall at same place ; a mixture of feldspar with 
small scales of black mica. Very much decomposed, much more 
than the hanging wall. 

^^ Miscellaneous specimens, comprising crystalline mixtures of 
feldspar with quartz and magnetic iron, the latter frequently 
oxidized or partially so, and sometimes in the form of seams tra-. 
yersing the rock, which show very well the junction of the ore 
and rock, the two being much mixed at the point of juncture ; 
also a schistose rock composed of white altered feldspar and 
quartz, with seams and bunches of magnetic iron, some laminae 
containing decomposed brown mica." 

Byram Mine. — On Mount Ferrnm, about fire hundred yards 
southwest of the last mentioned mine, is the Byram mine. ThiB 
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foata the extent to irhioh the deport has been irorkecL The 
inclined plane at the Bonthireateni end is two hundred and sizty- 
ttf^t feet in length, and, as the dip of the depout is 60 deg. 
this nakee the bottom of the mine abont two hundred feet below 
the Btirfaoe. This end of the mine is separated from the north- 
out end by a fault of foorteeo feet, and has been worked for a 
distance of three hundred and thirty feet southwest of it. The 
north end has been worked from the fault for a distance of two 
bnndred and fifty feet. 

The f&nltB in this mine are six in nnmber. The first a (Fig. 
8)) at the distance of one hundred and thirty feet Trora the sonth- 
woflt end of the mine, throws off the deposit five feet to the north- 
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mat ; the second b, tl^^-aix feet from tt 
one foot and & half in the eame direction ; 
drod and fifty-three feet from the second, 
feet; the fourth <£, one hondred and ten 
throws it off six feet ; the fifth e, twenty-nui 
tiirowB it off five and a half feet ; and the 
feet from the fifth, throTTB it off eight feet, 
diiokness of the deposiu The letters on 
(Fig. 4) refer to ootieeponding parts in 
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lis offiMt, throwa it off 
the third c, one bun- 
throirs it off fourteen 

feet from the third) 
lo feet from the fourth, 
sixth y, tventy-aeYen 

which is exactly the 
the horiaontsl section 

the Tertical eeotioDi 
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This mine is ono mile and a half from the point on the canal 
at which the ore is shipped. 

Extract from Mr. Wartz's report : 

" The ore of this mine appears to contain, on an average, moN 
apatite than that of the Dickeraon Mine, and speoimenS wer« 
frei^uently met with which seemed to eontun more of this nuno- 



IwkAPfff twi)^ hiui4c9d md tp^^&et ^im the dope^ 
ij^ ayenge nampleg of th0 or^ which seemed to he gr»i|iil«e 
:p{xikiirei of magnetio iron wd apatite, aad of the poked oie^ 
iK^ WM th^ same, except in containing less apatite* A grcAt 
Iml of Ibis picked ore mi^t he coneidered a^ nvj neaiiij vdxq 
pegnetite, and there can he no donbt thaijij^ pnpee prooe ne a 
of washing, or treatment hy swgpetic wiaohhieHy alefge^pronog; 
tion of this ore, as well as that, of iSie Diokerson Mine, might he 
ohtained in an exceedingly pnre form, hi^ly fitted for the maa- 
nfiMrtare of nnsofpassed qoalities of iron wire, sheet iron, steel,, 
and a mnltitnde of other prodncts requiring a tongh and piure,. 
tteial« In view of this, it is greatly to he regretted that soeh 
.Itfge qnantities of these ores should haye heen sold at a low priee 
in order to he thrown, together with all thdr natural oon&mina- 
tions, into a smelting furnace, and thus foreyer lost for purposes 
of the finer manufinetnres. 

^ All the Byram <»es possess in the highest dogree the charac- 
ter <^ ^ shot ore,' crumhling easily even hetween the fingers. 
The columnar structure, produced hy jointed deayage, is strongly 
developed in nearly every part of the bed, although not so sharply 
defined as in the Dickerson Mine. 

^^ Specimens were also obtained of the hanging wall at two 
hundred and eighty feet down the slope. It is a compact, hard, 
ei^rstalline granular rock, composed principally of a greenish 
feldspar, with disseminated particles of magnetic iron, and of 
pyrites, and sometimes some specks of a hair-brown mica ; also 
of the foot-wall at the same point, which is similar in appear- 
ance, except that it contains no pyrites ; also of a small ^ horse ' 
wjbfich penetrates the bed at the southwest workings, which is 
composed of a coarsely crystallized mixture of greenish feldcipar 
a^d mMuetic iron, sometimes subscUstose in its structure ; alsd- 



ef 'ih« ore tak^ £rom cone of the cokmns left to eiqiport tbe 
banging wall, at eighty feet down the Blope, which is maoh pnurer 
than that at the bottom of the mine, but is much mixed with 
the remains of decomposed feldspar, and superficially stained 
brown by limonite,'' 

Brotherton Mine. — About a quarter of a mile further to 
the southwest is the Brotherton Mine, which is not at present in 
operation. 

Extract from Mr. Wurta's report : 

^^ No machinery for draining haying been ereetei^ ibs tonm- 
tion has not yet been penetrated to a sdBoenl deptti to A(m its 
structure with any reliable accuracy. Spadfluns were ooBsiMl 
of the hanging wall, foot-wall, and ore. 

^^ The hanging wall is a slightly decomposed hard feldspa&ic 
schist, containtng some quartz, and interspersed with grains Of 
magnetic iron ore. 

^^ The ore is a mixture of magnetic iron, with much decom- 
posed feldspar. 

^^ The foot wall is similar to the hanging wall in appearance, 
but more schistose, less compact, and more finely granular in 
strootivre, and much more decomposed.'' 

DicKERsoN Mine. — In the order of distance, though not of 
range, the Dickerson Mine is next to that last mentioned ; and 
like some others already noticed, it is situated one third of a 
mile northwest of the general direction of the series. This 
mine is said to be the oldest in the iron region of Morris County ; 
and has been celebrated throughout the State for furnishing a 
superior ore for forge purposes. The tract of land including 
the mine was taken up as early as 1718, by Joseph Kirkbride. 
In 1807, the late Hon. Mahlon Dickerson became its owner, and 
worked it until the time of his decease, three years ago. In 
1358, the Dickerson Snccasunna Mining Company purchased it, 
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• ind hxn er«et«d » stetm engine, uA nude oflier 
for the moat extMtiTe opantUni. The Moompi&TiBg 




n will gire iniie idea of the sppaennoe on the aar&ee, u 
well «8 the extent of the anderground warkingB. The Tielr 
■w p r en entB the outcrop of the ore depoalt, the stntifioatiDa of 
the hftoging wsll rock, the engine hons^, horse whim, uid ma- 
chinery for pnmping and hoisting. The section exhibits the 
extent of the anderground workings. The deepest part of the 
mine (N. E. workings), called the " old mine," has been aban- 
doned. It was worked by three shafts, sank to the deptli of 
about two hundred feet below the present surface, which, at this 
point, is about twenty five feet lower than the ori^nal surface of 
the hill. These workings are two hundred and aerenty three feet 
ID extreme length on the bottom. The ore, in some places, in 
this part of the mine, measures thir^ feet in thickness ; but at 
the extreme northeastern brest, it is only three feet. That part 
c^ the mine which is at present worked, has been sunk to the 
depth of about one hundred and seventy feet below the snrfaoe. 
At this 'depth, the ehaft has not struck the- "horse" c, the 
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diBtance from the bottom of the shaft to the ^^ home," as al 
present exposed, being forty feet. The thickness of the ore at 
the northeast brest b of this part of the mine, is also three feet ; 
the greatest thickness at z is thirtj feet. Four or five shafts 
have been sunk on the outcrop of this deposit, at the top of the 
hill, but none of these "workings are of much extent. This de- 
posit of ore, like many others described in the precedmg pages, 
pitches beneath the rock towards the N. E., while its S. W* ex- 
tremity is underlaid by it. 

Extracts from Mr. Wurtz's report : 

^^ There is here an immense, somewhat irregularly shaped 
cake or lenticular mass of magnetic iron ore, lying imbedded in 
the gneiss rock, its longest diameter coinciding both in strike and 
dip with the direction of the bedded structure or stratification 
of the gneiss. In the direction of this longest diameter it thins 
out, at nearly every point where its limits have been reached, to 
acute edges, such edges being sometimes split into two by wedge- 
formed masses of the rocky which sometimes penetrate to a con- 
siderable distance into the mass of the ore, thinning out also 
usually to acute edges. These interpenetrating masses of rock 
are called, in the language of the miners, ^ horsers,' or ^ horses,' 
probably from some occasional fanciful resemblance of their 
upper acute edges to a horse's back. The direction of their 
longer diameter is usually parallel to the stratification or 
schistose lamination of the rock forming the "walls of the mass of 
ore, and therefore parallel also to that of the ore itself. They 
frequently have "well defined walls on their sides, the rock form- 
ing the horse not being mixed %ith the ore in which it is imbedded^ 
nor the ore mixed with the minerals forming the rock of the horse^ 
at the point where they come in contact. The mass of ore^ es- 
pecially in places where it is thin, or where the walls approach 
each other, has frequently a jointed or columnar structure, the 
directions of the planes of the joints being at right angles, or 
nearly so, to the wallsj and crossing one another at yarious angles. 
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SoiQie meftsurements wore made of these angles between the planai 
43S the joints wUh a Hany's goniometer, and gave 77i deg., lO&i* 
dejg., llOi^ deg., 94 deg. This jointed stmctore is, general^ 
ffpeaking, most hii^ly developed where the ore is most free fiom 
impprity. The appearance of the great mass of the ore of 4hi8 
mine is that of a very pulveralent, though closely compacted 
mixtnre of small irregularly angular grains of magnetic iron ore> 
or magnetite, with small rounded granules of phosphate of lime 
or apatite. Such ore is called by the miners ^ shot ore,' from i^ 
crumbling easily into small fragments from the size of a small shot 
up to that of a pea. This property is not to be attributed to- 
any effect of partial decomposition, for ore which has apparently 
never been subjepted to the action of water or air, possesses it« 
The proportions of the two principal ingredients of the ore are 
▼ery variable, but the phosphate is always the smaller in quan- 
tity. Its average proportion, as shown by a partial analysis that 
has been made, is between nine and ten per cent. The ore is 
very rarely found in crystals. A single specimen containing 
distinct octahedrons, witii much striated faces, was found im- 
bedded in a soft green mineral of columnar structure, occurring 
in a seam in the foot wall, near the principal entrance to the mine. 
^^ As before remarked, the general inclination of the bed of 
ore is that of the beds of the surrounding gneiss rock, which is 
here usually at a steep angle to the S. £. The wall of rock (m 
the S. £• side of the ore is accordingly called by the miners, 
the ' hanging wall,' and that on the N. W. side the ^ foot-wall,' 
as is done in the case of regular metalliferous veins, which this 
formation does not in any other respect resemble ; but the terms 
being nevertheless convenient, an! not particularly objectionable, 
we shall adopt them. The inclination of the ore-bed follows the 
contortions and irregularities of the gneiss ; thus, in some places, 
the axis of the deposit, instead of dipping to the S. £., is m(»re 
nearly vertical, and even dips sometimes to the N. W. On an- 
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Canfield, it m^j be Btated that the ore upop the side of the bed 
Jl^firest the ^ foot wall,' is usually the purest. The general 
iPQUf je of 1j^ hprizont^ axis of the ore bed is very accun^i^j 
^. |I. fuad I?* W«, or p^raUel to the upturned edges of the bedf 
of |h^ inetaiiiorphic sphists all through this part of the State. 

^^ From this mine were collected for the various cabinets, suit^ 
of specimens of the ore now being taken out, with specimens of 
ore showing the jointed structure, and of several other varieties 'y 
of the hanging wall, foot- wall, and a large ^ horse,' which pene- 
trates the mass of ore in the S. W. workings, at a place where 
it is more than thirty feet thick. This spot is about one hundred 
and eight feet below the surface, in the S. W. workings, near the 
point where the ore is at present being taken out, from which 
point the other specimens above mentioned were taken. Speci- 
mens also of hornblende and various other miscellaneous minerals 
were selected. 

^' The hanging wall is a rock composed of a mixture in about 
equal proportions of feldspar and quartz, in small grains. 

^^ The average ore has already been described, as also ^toA 
showing the jointed structure most strongly* 

^^ The foot wall is a mixture of hcxrnblende, feldspar, daxk 
colored mica and quartz, the two former much decomposed. 

^ The ' horse' is very similar to the bulging wall, but some-* 
what more finely grained. 

^ The miscellaneous specimens, which are not particidarlj ia- 
teresting at this mine, comprise crystals presenting large cleav- 
age surfaces, frequently several inches long, and one inch broad,, 
whigb fti^e supposed to be hornblende, but have a very much less 
hartjUiess (possibly proceeding from alteration); also differ^^^ 
varieties of schistose rocks, one of which is a mixture of a i^x\ 
oliye- colored mica, with much apatite, magnetic iron, and incrus- 
tations of a transparent or translucent soft green mineral, which 
contains silica, lime, a little magnesia and sesquioxide of ixoii> 



iridi wtttir; vaotim if ooopoied of hcfmt off A Mg Mli d ifw^ 
tlterafttiog iviih bfowii ttiM» Mid OMtan^ BoddM ^ ^VBunrlb 
Thtniitalao niitaiftof tiMftMlbiMiif^^ 
iunmblende, 1h» Utter lomewluit decompoMd ; and wptAmtm ^ 
iMnUflndio gndssi oontaining magnelio iroDi iriuolh MtatruU 
•d with a brown sabstanee, of otyBtalliiie appauaiieo odor iliar 
auignifier, and whieh, according to analyaia^ i^^pMM tolM a 
liydrated silicate of magnesia, atained by msngiaeae.^ 

Kino Mine«— A quarter of a mile to the i e rtk wB it of iihi 
Dickeraon Mme, is the ^^ King Bline)" whidli is opened, to tfia 
depth of thirty feet. The hang^lg wall rook here is gneissi £•• 
tinctlly stratified, and composed of quarto and feUqpar. Three 
lajen of ore are^eiposed, each one separated from tiie other by 
layeri of rock, M follows : 

. lst| a layer of ore four feet thick, hi|^ly magnetic» colnmnaTf 
and containing apatite ; 2d, intervening rock, micaceons datof 
IB ihin laminae; 8d, ore eight feet thioic, and of the same char- 
acter as that of 1 ; 4th, rock in laminsd composed of fddq^i 
quarts, and a small quantity of mica ; 6th, ore, feldspar, and 
quartz in admixture ; 6th, foot-wall. The ^p of the deposit 
is 54 deg. ; its strike N. E. by S. W. ; its pitoh towards the 
N. E. at 60 d^. 

The view on the next page represents the relative position of 
the two upper layers of ore, with the interyening rock and wall 
rocks. It also exhibits the columnar structure of the ore, and 
the stratification of the rock. 

Logan Mine. — The last deposit in this range that has been 
worked to any great extent, is on the property of Mr. C. S. 
Dickerson, and was formerly designated as the Logan Mine. 
It is about two and a half miles from the Dickerson Mine, in a 
southwesterly direction. There are two deposits here, fifty feet 
apart, of which the larger, or southwesterly, only, has been 
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from hro and & half to tlirM feet tUck, and is a frial^ schiat, 
composed of greenish feldspar, black hornblende, and brown 
mica. These minerals are variously associated ; in some places 
occurring in large crystals, and irregularly mixed ; again is 
Bpiall irregular grains, ioterlaminated with each other, forming a 
{lerfeot schist ; and in other places, as on the summit of the 
ridge betveeu the Glendon and Upper Wood mines, occurring in 
large, irregular masses, varying from half an inch to more than 
a foot in diameter, of pure feldspar, quartz, mica and granular 
magnetic ore. The layer of rock 3 is from sixteen inches to two 
feet thick, and is a hornblende schist, 
similar to the rock 2, both in its structure 
and composition. The rock 4, consti- 
: tuting the hanging wall of the deposit, 
is a fine gramed, bard, crystalline hom- 
1', blende schist, composed of black horn- 
blende, whito feldspar, and quartz, con- 
tuning sparingly, in admixture, small 
scales of brown mica, and minute grains 
of magnetic ore. 

Fig. 7 represents a transverse section 
of the deposit in the Glendon Mine, about 
; half way between the extreme northeatt 
and southwest workings, or midway be- 
tween the Lower Wood aud Willis nines: 
Two layers of ore, a and b, are here ex-- 
poscd, a being eight feet, and b six feet 
in thickness, and separated by a layer of 
hornblende schist fire feet thick. This 
ore dips to the southeast, at an angle of 
86 degrees, and has been worked to the 
depth of one hundred and tventy-firo 
feet. 
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Fig. 8 TepMMDti » Moticn rf dw dft< 
pont at the mart warUnrMteriy irarlDBg% 
•t ^ WilUi aiiiw. The we dips, fln^ 
kI ftn ugle of ei^t^-one da g reee, anl 
tgiun, ftbont thirfy feet firom tlie nt&ee, 
at an uigle of serentf-tliree degrees. 
Only ODO IftTer of it bu been e^toeed 
tnd VOTked, the arerage depth <€ whieh 
is aizty-five feet, with an aTerage tiiiek- 
nesB of seven feet. This ore is grtnolar 
and very friable, colonmar in struo- 
tnre> and highly magnetio, interBpersed 
thronghoat with cryatala end nodoles «f 
greeiush hornblende, and apatite, ne 
general character and compodtion d the 
different layers of on, and of the wall 
II and intervening layers of zoek, are itry 
f aisiilar tbion^ont, and will oorrespond 
with the deacriptioD jpven above at Fig. 6. 
Whether &eee three layers of ore extend throngboot the whde 
deposit, and are of the same character as at the Lower Wood 
Mine, is not yet positively determined. It ia teasonable, bow- - 
ever, to infer, from the great regularity of the depoait, that sooh 
is the case. In some parts of the depoait tiie layers of ore are 
mnoh thicker than those from nfaicb the sections are taken. Oa 
the sOQthwestern slope of the ridge, on the Lower Wood Lot, the 
ore of the three Ujers ia exposed in the old workings, fonrteen 
feet in thiokuess. Hon far tbis thicknesa of pure on may ex- 
tend, fatore cxploracioua and workings must determine. 

Extract from the report of Mr. Wnrti: 
"MiscGLLAHi^oos SPECIMENS. — Tbese comprise conglomer- 
ates of angular fragments of magnetic iron, decomposed feld- 
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gpar, mica, etc., witb cavities filled with botryoidal crystalliza- 
tions of pyrites, (these conglomerates are similar to those de- 
scribed as occurring at the Allen Mine, but the cementing mate- 
rial in this, instead of chalybite, is merely calcite, somewhat 
ferriferous) ; crystals of feldspar, which when broken across, 
present in section zones of different colors, such as white, green- 
ish and violet, proceeding from different degrees of alteration 
in composition, by the action of water and air, associated with 
small hexagonal prisms and plates of mica (phlogopite 1) ; seams 
of white calcite in micaceous schist, which contain transparent 
green and violet fluor spar, of beautiful tints, and crystals of 
quarts in the form of regular double hexahedral pyramids ; a 
rock composed of nearly pure black hornblende in large crys- 
tals ; mixtures of salmon-colored feldspar and green hornblende 
in large crystals ; small hexagonal plates and prisms of hair- 
brown mica, associated with quartz and green needles of tremo- 
lite, in seams of altered feldspar in magnetite ; crystalline no- 
dules of apatite, half an inch in diameter, in magnetite ; white 
incrustations on gneiss, with a soapy feel, but containing much 
carbonic acid ; chalcopyrite associated with the above described 
variegated feldspar and hexagonal plates of mica in magnetite ; 
seams of a flesh-colored calcite, presenting curved cleavages, in 
homblendic schist. One crystal of sphene, about three -fourths 
of an inch in diameter, was found imbedded in calcite, and asso- 
ciated with the angular cemented masses of magnetite above 
spoken of. It gives the reactions of titanic acid before the blow 
pipe. It appears to be somewhat altered, and few of the faces 
possess their original polish, so that satisfactory measurement^^ 
could not be made of the angles.'' 

The accompanying map, profile and sections, show the posi- 
tion and extent of the deposit, as far as it has been worked above 
water level, also the manner in which it as been mined, and the 
extent to which the ore has been extracted ; although in a great- 
15 
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m part of Ae ifotkingm only ena of ihe bjam hu baea fti^ 
W0veiyTMmg<mBf oiidtmoonoplaoe(btwakjor$iliU«nimie^ 

This dtpooii huo not, of jisti been mnod aa it ahuidd b^ 
btOMMO of ito Mfty liviriflu into adiiag loto oontroUidl^ dtf* 
fereot pencmi. The upper imnes of the tract, ra : GleaAoA, 
Uppi« Wood ud WiUisi are worked by meaoe of ahifts (rank 
iiitp tlM deposit, throng which the ore, as well as the water, 10 
mitoed. This mode should be res(Hrted to, especially whoA tht 
yrice of iron is so low, only in those cases where die podtion ^ 
Ae deposit mil not adbnitof an adit loTel, throii|^ which the om 
and water may be remoyed without the expense of maohinary, 
fer hoistiDg and pumping, which (tften increases tiie coat of niii. 
ing a ton of iron to its full yalue. 

The kqr or great ondet to this large and ¥aluaUe d^KMit of 
<m$ is the Lower Wood Mine, situated on the souihweatem 
slof^ of tiie ridge. By means of leyels driyen into the depewit. 
from this slope eTan with tiie water level, and connected togeitb^ 
or by shafts andwinsQii, for yentilation^ and passage wsys te 
ore, from a higher to a lower le?el, this wb^ depoait, above 
water level, might be removed and landed at the foot <^ the slope, 
widiout the great expense of hoisting and pumping. 

A rulroad route has been surveyed and located, which ex- 
tends from the canal) at Rockaway, to the Lower Wood Mine, 
three miles and a quarter in length, and with a gentle grade, the 
adit level of the Wood being but forty-seven feet above the 
canal. Thus it will be seen that this tract possesses unusual 
advantages for extracting the ore from the deposit, as well aa 
for transporting it to the banks of the Morris Canal, one of the 
principal channels of communication with the iron smelting and 
manufacturing works in this State and Pennsylvania. 

Beach' Min£. — This mine, although it is generally included 
among the mines of the old Hibernia Mine tract, the general 
character of its ore and wall rocks being the same, is situated 
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three-quarters of a mile sonttwest of the Lower Wood Mine, 
on a ridge that rises abruptly from the northeast, to a height of 
five hundred and twenty feet above Hibemia brook. The outcrop 
of the deposit of ore is situated in the northwestern slope of the 
ridge, twenty feet below its summit. The deposit averages three 
and a half feet in thickness, and dips at an angle of 80 degrees. 
It is a hard, coarse grained magnetic ore, interspersed with 
nodules and imperfect crystals of apatite and greenish horn- 
blende. The general character of the wall rocks is a hornblende 
schist, varying considerably in structure and composition. A 
light green asbestus, in fibres of several inches in length, occurs 
frequently in the hanging wall rock adjacent to the ore. Cal- 
cite in seams, and crystals (dog tooth spar) occur, associated 
with black hornblende and greenish feldspar. The accompany* 

Fig. 9. ing section, (Fig. 9), repre- 

sents the extent of the work* 
ings, and the location of the 
faults. The ore has been re- 
'^ moved in the deepest shaft, to 

VSRTIOAJ. SECrnON OP BEACH MINE, * ' 

ocTOBEE, 1855. the depth of fifty-five feet, 

and one hundred and ninety feet on the outcrop of the deposit. 
The layers of ore and wall rock have been dislocated. The 
lines a a show the position and extent of a fault that has shifted 
the deposit two feet towards the northwest, and the line 6 repre- 
sents the angle at which the ore pitches beneath the rock towards 
the northeast. 

This ore was discovered about seventy years ago, and the 
discovery led to the location of the mine lot and the working of 
the deposit to the depth of ten or twelve feet. About twenty- 
five years ago it was worked by Captain William Scott, to the 
depth of twelve or fifteen feet ; and two years ago it came into 
the possession of Dr. C. Beach, who has worked it to the pres- 
ent time, and removed therefrom three thousand tons of ore, the 
greater part of which has been manufactured into blooms at the 




forges in the vicinity, and the remainder sold as furoace ore. 
The blooms have been manufactured chiefly into boop iron. 

Beachglenn Mine. — This mine is situated on the northeast- 
em border of Beachglenn pond, about one mile sontbeast of the 
HibemLs Mine tract. It was opened about sixty years ago, and 
worked only a few feet in depth and npon the surface. Four 
years ago the work was leaumed, and earned to a considerablo 
extent, exposing the layers of rock and ore in two different lo- 
calities, VIZ 1st, in what is known as the Southwesterly open- 
ing, which IB situated on the border of Beachglenn pond, and 
has been worked three hundred feet on the deposit, and fif^ feet 

Fig 10 in depth. The annexed 

transverse section (Fig. 10), 
shows the relative positioa 
and character of the layer 
I of rock in which the ore is 
I found ; a IS a bard, compact 
laminated rock, composed 
of quartz and feldspar, in- 
TBiM'VKKSR^E^^^^oF BEitn^LEVN uiki terspBrsed sparmgly with 

grains of magnetic iron ore and scales of brown mica, and is 
transversed by numerous joints at right angles to the planes of 
lamination , b and d are schists composed of white feldspar, 
black hornblende, brown mica, and grains of magnetic iron ore, 
in about equal proportions, sparingly interspersed with small im- 
perfect crystals of quartz ; c is the layer that has been removed 
for lis ore. It is a coarse, granular rock, averaging five feet in 
tbicknees, and composed of white feldspar, black hornblende, 
brown mica, and magnetic iron ore ; the latter generally pre- 
dominating over the other constituent minerals ; e is a hard feld- 
spathic schist, containing hornblende and magnetic iron ore in 
admixture ; the mica entering but sparingly therein. The etratft 
are very much curved and contorted ; that which contains the 




greatest proportion of ore, dips at the Borface towards the sorth- 
Test ; but, twen^-five feet below the Borface, it curres and dips 
flligbtly to the aontheast. 

2d. The DOrtheaBtem openiog is situated apparently in a con- 
^aation of the same deposit, about four hnndred yards from it> 
The ore here poaasBSes the same general character as in the 
other opening, and affords the same indubitable eTidence of an 
aqneons origin, contemporaneous with the deposition of the 
Tock^ strata. The accompanying transverse section (Fig. 11), 
Wfr II- exhibits the character d tha 

different layers ; a is a soft, 
coarse, granular admixtniQ 
of white feldspar, black 
hornblende, and magnetic 
: iron ore, which, on being ex- 
posed to the atmosphere 
a crombles and Beta free its 
constituent minerals; b ia 
composed of quartz, feldspar, and a little hornblende, interlam- 
inated with hands of magnetic iron ore, from one-half to two 
inches thick. It possesses a highly crystalline, columnar Btnie- 
ture, as distinctly narked as in the larger depositB, of sereral 
feet in thickness; cis similar to the latter, except that it con- 
tains a greater proportion of hornblende, and less magnetic ore ; 
d is composed of quartz, feldapar, and magnetic ore in laminte, 
varying from half an inch to an inch in thickness ; e ia composed 
chiefly of quartz and magnetic ore, in irregular masses and 
nodules ; fis composed of feldapar, quartz, and maj^etic ore in 
distinct laminee. The portion of the deposit that has been re- 
moved, is represented at c and d, and varies from five to eight 
feet in thickness. Its average proportion of magnetic ore is about 
one-third j of feldspar one-third ; of hornblende and mica each 
one-sixth. Its crumbling is due to the decomposition of the 
feldspar. The deposit is nearly vertical, dipping, near the sor- 
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face, slightly torarda tbenortliirwt, 
but, s few feet from the nr&ce,. 
cnrring towards the Boatheut. It 
hae been worked to the depth of 
twenty feet, and three hondred oa 
ite line of bearing. 

KiTCBEU. ADD MsiR MUFES. 

— Three qnartera of a mile soatL- 
weBt of the Beach Mine, on the same 
ridge, occur the Kitchell and Moir- 
Mines, the general character of the 
ore and wall rooks of which are um- 
ilar to those of the Beaoh Mine. 
The ore deposit is two feet thick, 
and dips at an angle of 75 degrees 
towards the southeast. The Kitch- 
ell Mine has been worked to the 
depth of one hondred and tiiir^ 
feet, and upwards of two hundred 
feet on the deposit. 

Sweed's Mine. — Three miles 
southwest of the Kitchell Mine is 
the Sweed's Mine. It is situated 
on the bank of the- Morris Caaal^ 
one mile east of Dover. The out- 
crop of the deposit of ore is on the 
southeastern slope of a hill ; the 
highest point of this outcrop being 
seventy feet above the level of the 
water in the canal. There are two 
adits to this mine, a and 6 (Fig. 12), 
entering the side-hill at a distance 
of about one hundred yards from the 
canal, and being at their entrance,. 



231 

one seveD) and the other thirteen feet abore it. They cut the 
deposit thirty, and sixty feet, respectively, below the surface ; 
that at a, however, being connected with the plane, is the one 
used at present in taking out the ore. 

The workings at this mine are rather extended than deep, the 
ore having been removed from the whole length of the deposit, 
as the workings were extended downwards. The northeastern 
brest has been driven to a distance of six hundred and eighty 
feet from the plane, and a gallery has been driven back of the 
plane, in an opposite direction, for a distance of one hundred 
and eighty-three feet. There are, at present, but two stopes 
worked, although a new one is in progress. These worked, are 
designated as the middle and bottom. The middle stope is seven 
hundred and thirty feet from the plane, measuring on the gallery 
leading to it ; the bottom stope is two hundred and ten feet from 
the foot of the plane, measuring* in the same way. The deepest 
working in the mine, which is now the sink, is one hundred and 
seventy-five feet below the surface. There are two shafts, at 
present, open at the surface, one of which, the pump, a, meas- 
ures eighty-five feet in depth. This shaft, as will be seen from 
the measurement, does not reach to the bottom of the mine ; and 
the water is raised at successive lifts from one gallery to another. 
The other, called the chain way, or grass shaft A, is sunk one 
hundred and eighty-eight feet below the surface. 

The thickness of the deposit at the northeast stope is nine feet 
but is here mixed with seams of rock ; at the middle stope, the 
ore measures thirteen feet, and at the bottom stope, ten. To- 
wards the southwest, it becomes narrower ; and in the sink it is but 
three feet. At different places, along the plane, the thickness 
measures three and a half, two, and two and a half feet. The 
thickness in the gallery, at the southwest end, back of the plane, 
is one, and one and a half feet. The average dip is 57 deg. 
N.W. 
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The following are extracts from Mr, Wurtz's report : 

** This large mine, important both on account of its conyenient 
proximity to the canal and the very large quantity and valuable 
quality of ore which has been, and still is, taken out of it, is 
worked upon an extensive but irregular bed of ore, or rather of 
a mixture of ore and black hornblende, which has the usual 
stratum-like form and correspondence with the beds of the sur* 
rounding crystalline schists in its N. E. and S. W. strike and 
Steep dip to the S. E. The ^vein,' so called by the miners, is made 
up of a series of subordinate beds or seams, mostly composed as 
above stated, of mixtures in variable proportions, of magnetic 
iron and black hornblende in crystals of considerable size, some 
seams however being composed of magnetic iron, more or less 
pure, and some of feldspar or quartz. Neither pyrites nor 
phosphate of lime were observed to be present in the ore at any 
time. 

" The specimens were collected from three parts of the mine, 
from the N. E. and S. W. extremities of the present workings, 
and from a point intermediate between them, called the middle 
stopes. These three points are at different elevations, the N. E. 
stopes being nearest the surface of the ground, the S. W. stopes 
the deepest part of the mine, and the middle stopes intermediate 
between them. A great portion of the mine lying still farther to 
the S. W., from which the ore has been wholly or partially 
worked out, is inaccessible, in consequence of the columns of ore 
left to support the hanging wall, at the time it was worked, hay- 
ing been removed, and the earth from above allowed to fall in, 
and fill up the excavation. 

" (1.) At the N. E. stopes the hanging wall is a feldspathic 
schist, containing a little quartz and some laminae of black horn- 
blende and magnetic iron. 

" The ore taken from the central portions of the bed is a 
coarsely granular mixture of black hornblende and magnetic 
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iron in variable proportions. An imperfectly developed schis- 
tose structure appeared in some places. It has no jointed struc- 
ture. 

*^ The foot-wall is very similar in appearance to the ore, but 
has a quite distinct schistose structure, and contains more horn- 
blende, together with considerable feldspar. It seems probable, 
however, that at this place the true foot-wall had not been 
reached, and that this was one of the poorer seams of the ore 
bed, lying in proximity to the foot-wall. 

^^ (2.) At the middle stopes the hanging wall is a mixture of 
crystals of considerable size of black hornblende, feldspar and 
magnetic iron, having a doubtful schistose structure. 

^^ The ore is precisely similar to that at the N. E. stopes, 
with sometimes a few joints. It is also indistinctly schistose 
in places. 

^^ The foot-wall is an indistinctly schistose, small granular^ 
crystalline, feldspathic rock, with a little quartz and a few mi- 
nute grains of magnetite interspersed. It contains also some 
pyrites. 

*^ (3.) At the S. W. stopes, the hanging wall is a mixture of 
large crystals of flesh-colored feldspar and quartz, with a few 
grains of magnetic iron interspersed. It has a schistose struc- 
ture, sometimes however imperfectly developed. 

" The ore is large granular and crystalline ; sometimes schis- 
tose, some laminae consisting of altered hornblende; and some- 
times very pure, with a jointed structure. It is somewhat 
stained with Hmonite. 

^^ The foot-wall is a small granular feldspathic rock, contain- 
ing intermixed grains of magnetic iron, and sometimes seams of 
the same mixed with hornblende. It has in most places no visi- 
ble schistose structure. 

" (4.) Specimens were also taken of a ^ horse' found in the 
ore, which is a crystalline feldspathic rock, apparently destitute 
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of (MshiBtose stnlctiite, oentttning, in wme placai, Mm difiiied 
iHPOwn mioa, and in others diiiued pariicloi of mtgnetio ifon. 

^^ (5.) The miscellaneous specimens comprise masses of feM- 
spar presenting oleavaga snrfftces an inch in diameter, whioh be- 
l<mg to the speeiea orthoclafle, according to measurement of the 
aagle Between the cleayages ; seams of magnetic iron in feld- 
^Mthic gneiss, showing the junction of the ore and rock ; a sehirt 
of a peculiar and beautiful appearance, composed of a miztve 
of brown or black mica with a white altered feldspar, the platei 
of mica being oblong and arranged in a parallel manner ; seams 
ef feldspar composed of large crystals in homblendic gneiss ; 
incrustations of dog-tooth spar in seams in the ore. There woee 
1^ several specimens which time has not yet permitted me to 
examine, such as some crystals apparently of a zeolitic mineral ; 
a blue or violet colored substance in amorphous incrustations, ete« 
A specimen was also found contwiing many minute crystals of 
srcon." 

MINnCG. 

Haying described the geological occurrence of the principal 
deposits of iron ore, in this part of the metalliferous belt of the 
Highlands, a few general remarks on the principles of a proper 
system of mining, as applied to these and similar metalliferoas 
deposits, are deemed of essential importance, in connection with 
their development. 

On account of the great abundance and accessibility of the 
ore, that attention has not been paid to a systematic and econom- 
ic plan of extraction which the nature of the art demands. 

The manner in which the iron ore of this district has been 
hitherto chiefly extracted from its bed is as follows : A deposit 
of ore having been discovered in the summit of a hill or moun- 
tain ridge, operations are commenced at its outcrop, either 
removing it for a distance on the surface, or sinking into it^ 
until the work becomes too expensive on account of the water 
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nldoh accumulates, or on account of the deficiency of mackiaery 
for raising the ore and removing the water. Even when ma- 
chinery is erected, it is often imperfectly adi^ted to the w<^k, 
and thus renders the expense of the work too great to be con« 
tinued. There is also but little attention paid to the proper 
eonstruction of mines, regard being had only to the extraction of 
the ore at the time, and no provision being made for extensions 
whioh may hereafter become necessury. This frequently results^ 
sooner or later, in unprofitable and dangerous workings. 

ExPLOBiNG FOR O&E. — A gradual increase in the manufac* 
ture of iron from its ore, in this country, has of late led to the 
exploration of the iron region of this State in search of that ma- 
terial. A knowledge of the geographical range of its belts, to- 
gether with their geological position and character, as delineated 
in the preceding pages, will serve to guide the explorer in his 
researches for undiscovered deposits, and also for adopting plana 
by which they may be worked to the best advantage. 

The following facts, having a practical bearing on their disco- 
very and working, have been determined : 

1st. Oeographically, the deposits of ore occur in a series of 
parallel belts crossing the Highlands, in a northeasterly and 
southwesterly direction. 

2d. Each belt is composed of a series of deposits having the 
same general direction and inclination, coinciding with the strike 
and dip of its accompanying rocks. 

8d. As a general rule each deposit is exposed at the surface 
only to a very limited extent, on account of its pitch beneath the 
rocks, towards the northeast. 

4th. The outcrop of ore generally occurs on, or near, the 
sqmmit of a hill or mountain ridge* 

5th. The deposits are traversed by numerous joints and 
faults, frequently displacing portions of them to a considerable 
distance. 

From these facts it will be observed that the explorer would 
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be more likely to succeed in his researches for ore, if he should 
oome within the range of a metalliferous belt, although this is 
not to be considered as an established rule, for deposits some- 
times occur at a considerable distance from the conceded limits 
of a belt. Examinations should be made on^ or near, the sum- 
mit of hills and ridges, also at their base ; the former would lead 
to the discovery of the outcrop, while the character of a loose 
piece of rock, and sometimes ore, found along the base of the 
ridge, would indicate that it had been detached from its bed on 
the summit, or side, and rolled down its slope. As in many 
cases the wall rocks of a deposit of ore possess the same general 
character for a considerable distance, a knowledge of them will 
assist in locating a deposit which may be capped with rock. 

On account of the highly magnetic property of the ore, the 
magnetic needle, or surveyor's compass, is an instrument ver^ 
generally used in exploring for it ; and although it indicates the 
presence of magnetic iron ore, yet it cannot be relied on as fa) 
the quantity and extent of the deposit. This is due to the 
almost universal occurrence of magnetic iron ore either in grains^ 
seams, bands, etc., as a constituent of the gneissoid and granitic 
rocks of this region. 

A great variety of needles, or compasses, has been manufac- 
tured as best adapted to this purpose, depending chiefly on the 
manner in which the needle is mounted. It is, however, conceded 
by those who are experienced in the use of these instruments? 
that the common pocket box compass is as well adapted and re- 
liable as the more complicated and costly instruments made ex- 
pressly for this purpose. 

The ordinary way of using the pocket compass in exploring 
for ore, is as follows : the explorer, holding it in his hand, near 
the ground, taking care to keep it level that the needle may 
swing freely, crosses the locality under examination in a north- 
westerly or southeasterly direction, at right angles to the general 
direction of the deposit, at the same time closely watching the 
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movements of the needle. If magnetic iron ore be present, the 
magnetic pole of the deposit (the deposits generally possessing 
magnetic polarity) which is nearest, will begin to attract the 
opposite pole of the needle, and this attraction will continue to 
grow stronger until a position is reached directly over it. The 
needle will then settle firmly in the direction of the longer axis of 
the ore deposit, and if the attraction be strong it will not move 
from that position even though the compass be shaken. Some- 
times, as the ore lies in parallel beds, two or three successive 
attractions will be observed, the needle at each time behaving iu 
a similar manner. A very good illustration of the attraction and 
repulsion of diflferent poles of the magnet may sometimes be ob- 
tained by walking upon, and in the direction of the ore deposit. 
When a certain point is reached, the needle will be reversed. 
There are two places on the deposit at the Richard Mine where 
this is exhibited. 

The indications of the compass are often very deceptive ; for 
the needle may stand very firmly where there is but a small 
mass of ore, if it be near the surface ; and, on the other hand, 
if it be some distance below the surface, the needle may give but 
a very faint indication, when in reality there is a large body 
of ore. 

Having located a deposit of ore, its probable extent and quality 
should be determined before making arrangements for working it 
on a large scale. This is necessary on account of the frequent 
occurrence of bands, bunches^ and seams of ore, which do not 
expand to any considerable size. The manner of determining 
its probable quantity depends on the nature of the locality, ex- 
tent of the outcrop, etc. This is generally done by sinking small 
test or trial shafts, cross-cuts, borings, etc. Having determined 
by these examinations that the extent of the deposited quality 
of the ore are of a character to warrant the opening of the mine, 
and extending the workings to an indefinite extent, a survey of the 
premises, showing the irregularities of the surface, the position 
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of the deposit both as regards its strike, dip, etc., should be 
made and plotted on paper, before a hammer or pick is used. 
Such a survey will enable the experienced mining engineer to 
determine the most feasible plan for conducting his operations^ s 
matter of the greatest importance in working iron mines in this 
region, where the value of ore, in proportion to its bulk, is very 
small. 

Open Wobkings. — The simplest method of mining is by what 
are called ^^ open workings ;" but this is only applicable where 
the mineral is in large quantity and near the surface. The plan 
usually followed in this case is first to strip off all the earth, or 
other superincumbent material, and then to conduct the work- 
ings in regular terraces, so as to facilitate the removal of the ore 
and rubbish with the least possible expense. The crumbling or 
washing down of the sides must be guarded against, by giving 
them a proper slope or by props of timber ; and ditches, or wa- 
ter dridns and surface drains, must be dug, in order to keep the 
workings dry, as far as possible, in wet and stormy weather, and 
during the winter season. The mine that has been worked most 
extensively on this principle is that at Andover, Sussex Co. 

Underground Workings. — The other method, and that 
which in most cases has to be resorted to, is by underground or 
subterraneous workings. These are commenced and continued, 
either by shafts, or levels, or both, as the nature of the ground 
and the position of the deposit may demand. 

In all cases where the configuration of the surface, and the 
situation of the mineral deposit will allow, an " adit-level '* 
should be driven either in the deposit or from the lowest ground 
adjoining. When the deposit crosses the general direction of 
the ridge, or hill, in which it is situated, the adit should be 
driven into it upon its course. The Wood Mine at Hibemia, is 
a good illustration of this kind of adit. But when the deposit 
runs along the side of a ridge or hill, parallel to its course, the 
adit must be cut through the adjacent rocks, which is frequently 
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t Tory expensive undertaking. In the case of a ^^ shaft,'' whidk 
is the other alternative, the cost of machinery, of pumps, repairs 
and attendance, are to be considered. When the nature ol the 
surface will not allow an adit-level, a shaft must be sunk, its 
location bdng determined from the position of the deposit, its 
dip, etc. When a deposit of ore has been removed above the 
adit-level, the vrorkisg is continued by means of shafts, through 
which the ore may be raised, and the water pumped to the level. 

TiMBJCHiNG. — In all shafts or levels which are sunk or driven 
through earth or loose rock, the practice of '^ timbering " must 
be resorted to, in order to prevent these substances from falling 
into, and filling up the excavation. The wood most generally 
used for this purpose, in the New Jersey iron mines, is chestnut ; 
though locust, white oak, red oak, red pine, or any oth^ durable 
wood, will answer the purpose. It should be flattened on two 
sides, stripped of the bark and seasoned, before it is put into the 
mine. Its size should not, as a general rule, exceed ten inches 
in thickness, on account of inconvenience in handling, as ma- 
ohinery or pulleys cannot well be used in a mine, and the sticks 
must consequently be set by hand. 

The timbering of a shaft is usually rectangular in form ; and 
in most mines requires (mly to be carried through the loose eartib 
and disintegrated portions of the rock above, or until solid rock 
is reached, which is usually not over thirty feet ; here it rests 
on a bed cut in the rock, sufficiently solid to prevent its displace- 
ment. The timbering in an adit is different from that in a shaft, 
being somewhat smaller at the top than at the bottom on account 
of inclining side posts, in order to resist the pressure. It should 
usually be six or seven feet high, five or six feet wide at the bot- 
tom, and three at the top. The timbering in the galleries 
and other parts of the mine consists merely of heavy timbers ex- 
tending from wall to wall, one end being set into a step cut into 
the foot-wall to receive, and the other bearing against the hang- 
ing wall. If the wall be slaty or unsound, the timber may bear 
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against a wall-plate of plank, in order that it may pre enpport 
to a large Eorface. 

Extraction of Ore. — After the shafts haye been sank and 
galleries run horizontally from them, the work of extracting ore 
begins. This is done by what is called ^^ stoping," or working 
in steps. There are two methods of doing this, one called over- 
band, and the other underhand stoping. The difference between 
them is, that in the former the ore is removed firom below up- 
wards ; while in the other method it is removed from above 
downwards. The latter method is nsnally adopted in this region, 
and is considered the most economical. A good illustration is 
given in the section of Sweed's Mine, (Fig. 12, x>age 280), show- 
ing three stopes. The lean ore and rubbish is piled upon the 
timbers put in to support the walls, thus forming what are termed 
^^ stulls." In these piles of rubbish, openings called ^^ mills, 
passes or shoots," are left, through which the ore may be thrown 
down into a car on the level or gallery below. The rubbish piled 
upon the timbers forms an additional support to the walls in those 
parts from which the ore has been removed. It is a great fault 
in most of these iron mines that too much stoping surface is 
exposed. The reason of this is, that the deposits, in most in- 
stances, are so wide and so pure that they are removed without 
leaving any rubbish to support the walls. The mines are thus 
so open as to be very dangerous for the workmen. When there 
is not enough rubbish furnished by the mine it may be obtained, 
when the underhand method is pursued, by cutting away the 
timbers and letting down that from above ; and when enough is 
not furnished by this expedient, it may be thrown down from the 
surface. This method is advantageously pursued at Sweed's 
Mine. 

Hauling and Hoisting. — In beginning to sink a shaft, for 
the first fifty or sixty feet, the ore, rock and rubbish, may be 
raised by means of a common windlass, such as that used in 
wells. When the shaft does not exceed one hundred and fifty 



feet in depth, the work may be done eeoDOmicklly "by a hone ; 
end the machine used for this purpose is called a horse-whim, a 
Fra. 18. good form of which 

i 8 rqireBented i n 
Fig. 13. Sometimes 
an arrangement for 
pampiDg ia connect- 
ed with it, as Been 
in the eame figure. 
The horse, bytum- 
the Bweep /, winds 
the chain npon the 
drum, and thna 
raiseB the "kibble," 
which is made to 
descend by reyers- 
ing tb» motion of 
the sweep. If, how- 
ever, the shafl exceeds one hundred and fifty feet in' depA, water 
or steam power may be more advantageoDsly employed, dLon;^ 
either of these may be economicall7 nsed at the very beginiung, 
provided operations are carried on to a great extent. 

In Sweed's and Mount Pleasant mines, the hoisting is done 
by water power. The arrangement of the machinery nsed for 
this pnrpose at Sweed's Mine, is shown in Fig. 14 ; a is the 
water wheel, connected by meaas of mitre gearing with the 
chain dmm. The motion is reversed by means of the sliding 
clutch d, which connects the dram with either of the mitre 
wheels e or /, aa a forward or backward motion is required. 
The motive power, by this arrangement, may be always in one 
direction, as ia necessarily the case when water is used. 

In the use of steam power various kinds of engines are employed. 
Those at the Glendon and Byram mines, (see Fig. 15) are very 
convenient in form for small workinics, being simple in tiieir con- 
16 




242. 

Btn«tiDa Md urangAiitent. They we pronded mth two eeotn- 
toioii « e, by vhioh the laotiea Ttm^lat xwtani. Tbs nlve. 
ntof 1^ be vork«d by hand, for » duai timet by meuis of the 
IiSTer, I, KttMJbod to the rocking shftft ; d, is the chain dram ; 
■ad c thfl vonantisv rod iridoh works the pump. 




InremoriDg the ore from Ae ttope to {he inolined plane, or 
slitft, a our, (Fi^. 16) is genenlly used} Which, if the gallnybe 
act too l<mg, k auily ptuhed by hand, tiie floor of tlie gallery 
bdnf generally elB^tly inolined fiw tlui puvoae^ a^ veil aa tot 
nnying off the irat«c. The oan geaerally used at the iron 
nines hold £nat one to one md'a half tons of ore. They harcj 
at one end, a door, throogh which the load is disohaiged. Where 
^e mine is worked entirely by shafts, cars are aomeUmes oaed foi 
bm^ing (the ore from the stope to tiie shaft, where it is traai- 
fwred to backets, and then isiaed to the surface. But diia 
plan causes modi umeoeigaiy labw, as the objeot mii^t be 
equally well efiected by numing the cars upon a platform^ and 
then^raising than to the snrfaoe — an operation which would dt»> 
pense with tiie labor of transferring && ore from the oars into 
the "kibble." The same object might be effected by running 
the cars thamselrea ap an inclined plane to the surface. When 
the dip of the deposit does not exceed 40 or 50 d^., the plane 
may be on its foot wall, as at the Byram, Sterling and other 
mines, or it may be in the directiui of the deposit, as seen la 
tiie section of the Sweed's Mine, the arraiig«ne&t8 for the work- 
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ing ef whuih *», pnimpe u eeoDomioftl as Kay adoittod tbroneli- 
Mt tbe Highlands. There we two ftdita to tfaia miae, peipM- 
dienlar to Uie direotion of die depout, quL entering thfi lull ab a 
and b. Tbfl ore here is loatled into ^e oms at tke atopei, aM 
Hea puahed by hand to die plane c, where a ohaia ifl attaohfld 
to them, b; wUch die? are raised ai far as the giJler; e. then 
&0y ar« drawn by a mole throng the adit a, to the canal bat^, 
and emptied directly into the boat. 
Fig. 17. 




A very ingeniom arrangement, oaed for connecting the gallo- 
rioB with the plane, is shown at Fig. 17. When tbe oar is ^ 
pass to the lower gallery, the track of the npper gallery is raised 
by the windlass and block, and the car passes under; but if it 
is to go on the npper gallery, the track is let down into its places 
and the car runs into it. 

The pumping arrangement at this mine ia eJso Tery simple 
and conTenient. The water is raised at three succeesiTe lifts, 
from one gallery to another, aod discharged at the a£t a, (see 
Fig. 12, page 230.) whence it runs into the canal. At the 
mouth of the adit, there is a trough arranged for washing ore 
with the water from the mine. The pumps used are of die com- 
mon " lifting" kind, and are nine inches in diameter. 
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In tbe section is shown the manner in which a new stope is 
begun. The shaft f^ is first sunk to a depth eqnal to the r^ 
quired height of the stope, a pump being carried down with it te 
prevent the water from interfering with the workmen. The 
angle is then worked off in the manner indicated by the dotted 
line ; and a new stope is thus formed, and a new gallery begun. 
A similar method of be^nning a stope is shown in the section of 
the Byram Mine. 

Dbainage. — As this is one of the most expensive operations 
connected with mining, it becomes necessary, in adopting a plan^. 
to consider the nature of the locality, the character of the rock^ 
and the amount of water that may be expected to accumulate* 
As before stated, when practicable, an adit will effect a great 
saving in the expense ef draining ; but when this method cannot 
be employed, the water must be raised through a shaft. Before 
it* reaches any considerable depth the drainage may be effected 
by a horse-whim and barrel. When the amount of water be- 
comes too great, recourse must be had to the use of pumps. The 
pump generally preferred, on account of its simplicity, facility of 
repair, etc., is the " lifting pump,'' or combination of the " suck- 
ing " and " lifting pump," inasmuch as it rwses the water by 
*^ suction" for the first twenty-five feet, and lifts it through the 
remaining distance. This pump is not easily deranged, and if 
it should become so, is readily repaired when under water. 

Pumping, as well as hoisting, may, in the beginning, be effected 
by horse power, the pump being connected with the whim, as 
shown in Fig. 13, page 241. a is the pump, worked by a chain 
which, passing over the pulley, is connected to the crank at c- 
The weight «o is a counterpoise for the purpose of moderating the 
force of the " back-lash," caused by the weight of the pump-rod 
and the column of water raised at each stroke. Another ar- 
rangement, in use at the Richards Mine, by which the back-lash 
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is avoided, ia bIiowq in Fig. 18, the coimeotion for worlungthe 

^9- .^.t-*r- 




pump beiDg below metead of above, as in tbe preceding fignre. 
In this arrangement the conneoting-rod ib attached to a pair of 
iron crofls-arms a o, -which, in one direction, may rcvolye inde- 
pendent of the ratchet-wheel, with which they are connected in 
^e other direction by the spring catches c c c. When the rod 

. lesins the downward movement, its weight, wiUi that of the wa- 
ter above the bncket, caoses it to descend with great force, and 
thua the arms are made to revolve widt greater rapidity than &e 
latchet, though in tlie same direction. When the rod has fallen 
as far as its weight will carry it, the arms are again taken hold 

.of by the ratchet, and carried forward as before. In this way, 

. by the fallbg forward of the rod, nearly a quarter of a revelation 
is gtuned each time. By OBing a pump connected in this maa- 
ner wi& the hoisting arrangements, the mine is freed from water 
at the same time that the ore is hoisted. The eogpne beat 
adapted to pumping is the modification of the Bonlton and Watt 

' engine, now generally known as the Cornish engine. 

Ventilation. — The air of mines becoming vitiated by the 
breathing of the miners, the burning of candles and lamps, and 
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the explmion of gunpowder, recourse most be had to some means 
for purifying it. This may be efibcted in various ways. A shaft 
at either extremity of the mine, connected together by a gallery^ 
will often answer every purpose. By this means a current of air 
is produced, which^ OBt^rmg one shaft, passes through the gallery 
and makes its exit at the other shaft. It is desirable that the 
opening of one shaft should be higher than the other. When 
the mme, at the surface, will not allow this, a chimney may bo 
erected over (me of tliem, which, when there is not sufficient cur- 
rent, may be connected wiUi a floe from a furnace. 

Another means often resorted to is that of forcing pure air into 
the mine, or drawing out the bad air. This is accomplished 
by means of blowers, among which the common fan-blower an- 
swers a very good purpose. 

CONCLUSION. 

As soon as the explorations shall have been completed over the 
whole of the metalliferous belt of the Highlands, generalizations 
will be made, that will show in a condensed and tabular form : 

1st. The different varieties and character of its ores. 

2d. Their chemical composition, and their relative economic 
value. 

8d. Their geological position, and their geographical distribu- 
iSon. 

4th. Their natural advantages for being extracted. 

6th. The manner in which they should be mixed ; the ftaxm 
and fuel that should be used, as best adapted to the manufac- 
turing of different I:inds of iron. 

Gth. The most fEivorable locations for the erection of iron 
works, combining the greatest advantages as derived from tHe 
above considerations. 

Enough, however, has been said in the detailed descriptions of 
the principal mines, as contained in the preceding pages of this 
report, to show that this district is pre-eminently an iron-ore- 
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bearing difitrict, unrivalled by any like extent of territory in tbe 
Union. With very great propriety, indeed, did an eminent 
statesman recently propose that New Jersey be called ^^ The Iron 
State j^^ for it may be said, with entire truth, that the mountain 
deposits of iron-ore, above water-level, in its Highlands, are suf- 
ficient to supply the demand for iron in the United States for 
many years to come. 

The following considerations determine the most advcmtageous 
location for the manufacturing of iron : 

Ist. Quality, quantity, and accessibility of the ore. 
2d. Cost and nature of the fuel to be employed. 
Sd. Cost and accessibility of the proper fluxes. 
4th. Cost of labor, machinery, etc 
5th. Proximity to market. 

Does not this district, possessing the richest of ores, in its 
mountam deposits, of nuignetio, specular, hematite, franklinite^ 
and bog ores, the best of flaxes in its great variety of limestones, 
its accessibility to the anthracite coal-fields of Pennsylvania, its 
proximity to New York and Philadelphia, the great iron depots 
of the country, combine all these advantages in a remarkable de- 
gree ] There is no reason, then, why New Jersey shoud not be- 
come, par excellence^ the greatest iron-producing State in the 
Union. Statistics show that the annual consumption of iron in 
the United States, during the past few years, is not far from 
1,500,000 tons, of which only about 800,000 tons have been pro- 
duced here. This consumption is annually increasing by the use 
of iron in the construction of railroads, iron buildings, vessels, 
pavements, etc. ; and do not these facts demonstrate that the 
manufacturing of iron must be increased in this country 1 But 
where will these manufactories be located 1 Undoubtedly whero 
the purest and most accessible ore is found in proximity to an 
abundance of fuel and fluxes, as well as to a proper market. 

The increasing intelligence and enterprise of the citizens of 
this State, are rapidly leading to the development of the natural 



